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INTRODUCTORY 


Along the western edge of North America the Pacific 
Mountain system extends in an unbroken chain from 
Lower California to Attu Island. This great mountain 
system includes the Sierra Nevada of California, the 

ascades of Oregon and Washington, and the Coast 
Range of British Columbia. In Yukon Territory and 
Alaska they are known by a number of names in different 
localities and include the Chugach Range, the Saint Elias 
Range, the Wrangell Mountains, the Alaska Range, and 
the Aleutian Range. Here are found the loftiest and most 
rugged mountains on the continent; Mount McKinley, the 
highest, being 20,300 feet. The glaciers of this region con- 
tain a greater amount of ice than the total of all others 
in the world, outside of Greenland and the Antarctic. 
Muir Glacier alone is greater than the 1,100 Swiss glaciers 
combined. 

In the interior, and roughly paralleling the coast, the 
great Rocky Mountain chain extends the entire length 
of the continent. In Alaska these are known as the 
Endicott Mountains and are said to be the least known of 
any in North America. Extensive areas still remain 
unexplored. A bold headland at Cape Lisburne marks 
the westernmost limit of this great mountain system. 

Between the Pacific Range and the Rocky Mountain 
chain is located a high semiarid plateau, varying greatly 
in width and gradually decreasing in altitude from the 
highlands of Nevada northward until the coast of Bering 
Sea is reached. Four river systems provide drainage for 
this region. The Colorado in the south, the Columbia and 
the Frazier near the center, and the Yukon in the far 
north. These streams possess individual features that 
make them unique. The Colorado is noted for the Grand 
Canyon. The Frazier and the Columbia are among the 
few rivers of the world that have cut out passages through 
a main range of mountains. The Yukon River flows be- 
tween the two mountain systems much as the Colorado 
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does at the southern end of the great inland plateau. How- 
ever, the Yukon possesses several characteristics that are 
exceptionally interesting. The source of this great stream 
is only 25 miles from the coast, yet the water must travel 
2,300 miles to reach the sea. The level tundra land near 
the mouth of the stream is so low that the 4-foot tides of 
Norton Sound are noticed at Andreafsky 120 miles 
inland. For about 6% months of the year the river is 
frozen over. The spring break-up usually occurs during 
the second week of May and soon thereafter the river is 
clear of ice. However, ice in Bering Sea sometimes re- 
mains until the latter part of June and Lake LeBarge near 
the source of the river is not free of ice until about 3 weeks 
after the stream opens. Hence, for a few weeks after the 
spring break-up, the river is open to navigation for 2,000 
miles of its course, and yet it is closed at its source and 
closed at its mouth. 

In the United States and southern Canada the great 
plateau region was fairly well explored early in the nine- 
teenth century and in a comparatively few years became 
crossed by railroads and dotted with settlements. How 
different were conditions in the far north! Alaska was 
discovered in 1741 and for more than a century the 
Russians devoted their time and energy to the lucrative 
fur trade of the coastal areas. Long after the first trans- 
continental railway had ended the covered wagon days 
on the Oregon Trail and the frontier villages of the west 
were developing into important commercial centers, the 

eat interior region of Alaska remained virtually un- 
snown. Traders of the Hudson Bay Co. drifted down 
the Yukon River and in 1847 established a post at Fort 
Yukon. For years this remote outpost of England was 
the only white settlement in the interior, a region as 
large as the State of California. Nearly two centuriés 
have elapsed since white people first came to Alaska and 
for 67 years the country has been a possession of the 
United States, yet the mass of the nd is profoundly 
ignorant of its climatic features. During the Russian 


j 


| 
i 
Lis 
£ 
a 
3 
if 
‘ 
J 
2 
ts 
q 
2 
AS, 


270 


occupation and for 30 years of American rule almost no 
effort was made to record accurate meteorological obser- 
vations in the interior. The United States Weather 
Bureau was organized ' in 1870 and soon thereafter a few 
stations were established in Alaska. These were all 
located along the coast and records of the interior were 
dependent on more or less incomplete data gathered by 
explorers and survey parties. e most important of 
these were: the Western Union Telegraph Expedition of 
1865-67, the Coast and Geodetic Survey parties sent out 
in 1880 and 1891 to determine the intersection of the 
one hundred and forty-first meridian with the Yukon 
River, and the Geological Survey expeditions of 1898- 
1903. Fort Yukon was found to be in Alaska and in 1869 
the Hudson Bay post was moved up the Porcupine River 
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an area of about 24,000 square miles, equal to the State 
of West Virginia, and resembles very much the flat 
prairie regions of the Middle Western States. In a 
milder climate it would be dotted with farms and villages 
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into Yukon Territory. The first American settlement in 
interior Alaska was Circle City founded in 1893. Gold 
was discovered in nearby streams and the population of 
Circle City soon reached 10,000. The miners proudly 
acclaimed it the largest log cabin city in the world. 

_ The plateau section of Alaska and Yukon Territory 
lies principally between 61° and 67° north latitude and 
extends westward to the Kokrine Hills and the Kus- 
kokwim Mountains in 155° west longitude. The area 
included covers about 150,000 square miles and the 
present population probably does not exceed 10,000. 
Along the southern — are the loftiest and most 
rugged mountains to be found in North America, while 
to the north are the little known Endicott Mountains. 
From the Alaska Range on the south to the Tanana 
River is located the level Tanana Valley. This valley has 


1 As a weather service under the Signal Corps. 


Where trees are absent their place is taken by thickets of 
willow and alder while almost everywhere may be found 
clumps of cranberry and blueberry bushes. As timberline 
at this latitude is about 2,500 feet above sea level the 
summits of practically all the hills are bare of trees but 
are covered with a dense stony of moss and grass and a 
great abundance of wild flowers. The Yukon Valley lies 
— north of the Tanana Hills and is mostly a region of 
ow rolling hills. An exception to this, however, is a region 
below Circle known as the Yukon Flats. Here the river 
spreads out into many channels until its extreme width 
is about 15 miles. The great stream is ever changing its 
course and wearing new channels in the frozen ground 
until the territory included in “The Flats” is a maze of 
channels, sloughs, and swamps. This enormous swamp 
has an area of about 10,000 square miles or approxi- 
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mately the size of Massachusetts and Rhode Island 
combined. 

From surface to bedrock the soil of practically all in- 
terior Alaska is perpetually frozen. In one shafts 
frozen — has been reported to a depth of over 300 
feet. In this frozen muck are found the remains of many 
prehistoric animals. The bones and tusks of the mam- 
moth are the most numerous. In fact, it seems that few 
extinct animals have left such abundant traces behind 
them. One wonders what killed off these great beasts and 
how their bones became buried deep in the perpetually 
frozen muck. Their enormous size may be judged by a 
tusk unearthed near Fairbanks in 1932. This specimen 
measured 12 feet and 11 inches in length and weighed 
295% pounds. 

As is true in all regions where mining is the main in- 
dustry, the population of the interior country has shifted 
about as one field became exhausted and another dis- 
covered. Gold was first found on Mastadon Creek in 
1893 and an army of prospectors soon gathered in the 
country around Circle City. At its height Circle is said 
to have contained 10,000 inhabitants. When the richer 
gold fields of the Klondike were discovered in 1896 the 

opulation shifted to Dawson which soon became the 
eading metropolis of the interior and contained 30,000 
people. The Klondike field reached its peak in 1900 
when $22,000,000 in gold was produced. But as the 
richer claims were taken up the population shifted to the 
Seward Peninsula where gold was discovered on the beach 


at Nome. As activities at Nome began to decline, a 


great number of prospectors explored the interior country 
and the rich fields north of Fairbanks were discovered in 
1902. Gold production increased rapidly until the peak 
was reached in 1909 when the output for the year was 
valued at over $9,500,000. From 1902 to 1931 the Fair- 
banks district alone produced $90,830,000 which sum is 
nearly 10 times the amount paid by the United States 
for the entire Territory. By 1920 the rich claims were 
so exhausted that the expensive hand labor was scarcely 
profitable and Fairbanks seemed doomed to the inevitable 
period of decay so characteristic of mining towns the 
world over. However dredges were installed and the 
gold production has steadily increased until in 1931 the 
output was $2,655,000. Geological surveys indicate that 
placer- and lode-gold deposits in this region will not become 
exhausted for 25 years, so Fairbanks will no doubt con- 
tinue to be the metropolis of the interior for a quarter of 
a century. 


METEOROLOGICAL HISTORY 


In 1882 the Signal Service of the Army began a system 
of meteorological observations at old Fort Reliance near 
Dawson, Yukon Territory, and at old Fort Adams near 
Tanana. A volunteer observer also began observations 
at this time at Fort Egbert (Eagle). Observations were 
made by the Coast and Geodetic Survey expedition in 
1899 at Camp Coloma on the Porcupine River in latitude 
67°25’ N., also at Camp Davidson, Yukon a in 
1890. Observations began at Circle in 1897 and at Fort 
Yukon in 1899. These represent the only records kept 
in this region prior to 1900 and even these are far from 
complete. Some, in fact, extend over a period of but a 
few months as was the case at Camp Coloma. The sta- 
tions were equipped in most cases with self-registering 
maximum and minimum thermometers and rain gages. 
Three observations were made daily, 7 a. m., 2 p. m., and 
9p.m. The records kept by the Signal Corps operators 
at Eagle, Fort Yukon and Tanana are excellent. The 
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observers at these lonely, isolated stations have given 
faithfully and conscientiously their time and energy to 
the work. 

Observations began at the Experiment Station Farm, 
4 miles west of Fairbanks, in September 1904 and, ex- 
cepting for a few months of the early years, the records 
are complete. Fairbanks was made a first-order station 
in 1929 and the office moved into town with quarters in 
the Horseshoe Building on First and Cushman Streets. 
The thermometer shelter was located on the bank of the 
Chena River, the elevation of the thermometer being 11 
feet above ground. On July 1, 1933, the office was moved 
to the present quarters on the fourth floor of the new 
Federal Building. The thermometer shelter was moved 
to the roof of the building at an elevation of 68 feet. 
This exposure proved very unsatisfactory. In cold 
weather there invariably occurs a remarkable temperature 
inversion aloft. A change in elevation of 100 feet always 
shows a decided rise in temperature. Experiments dur- 
ing the winter of 1932-33 often showed a difference of 
10° to 17° between the temperature on the roof of the 
Federal Building and that recorded in the thermometer 
shelter on the river bank. Due to this unsatisfactory 
exposure the shelter was moved to its former location on 
December 1, 1933. 


GENERAL CLIMATIC CONDITIONS 


The interior country, located as it is between two 
great mountain systems, has a decidedly continental 
climate. Extremes in nearly all climatic elements occur 
such as are recorded in Utah, Nevada, and in eastern 
Oregon and Washington. The rugged Alaska Range 
furnishes complete protection from the continuous storms 
that sweep across the Gulf of Alaska while the Endicott 
Range on the north is effective in turning aside the steady 
winds that blow in from the ice floes of the Arctic Ocean. 
To the west are the Kokrine Hills and Kuskokwim 
Mountains, a low detached range extending north and 
south across the plateau country. They are usually 
effective in obstructing the tempering influence of the 
Bering Sea. Upon rather rare occasions storms move 
up the coast of Siberia to a point north of the Aleutian 
Islands before swinging eastward. These move up the 
Yukon Valley behind the protecting coast range and 

roduce mild weather with rather heavy snowfall and 

urnish some relief from the intense cold of winter. The 
severe storms that move along the Pacific coast each 
winter have little effect upon the interior. A pressure 

adiant of 1.25 inches over the distance of 300 miles 

etween Fairbanks and Cordova seems to be necessary 
before coast storms are able to pass across the moun- 
tains. When this occurs the effect is a slight moderation 
of temperature, but little or no snow is produced. 

The winters are extremely cold and usually very little 
snow falls. The wet season comes in June, July, and 
August and the rain falls mostly as light drizzles. Storms 
of the thunderstorm type sometimes move in from the 
southeast and the rainfall produced may be rather exces- 
sive, that is, excessive for this country. 

The growing season ranges from an annual average of 
105 days at Nenana to 50 days at Allakaket. This may 
appear too short for farming but owing to the fact that 
re is continuous daylight all during the growing season, 
this is sufficient for many crops. The precipitation of 7 
to 16 inches seems far too light for agricultural purposes. 
However, half of the annual ty a falls during the 
growing season. In addition to this the perpetually fro- 
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zen muck keeps the surface water from draining away and 
becoming lost. As a result there seldom is any lack of 
moisture in the soil. Such vegetables as potatoes, 
turnips, radishes, lettuce, cabbage, and greens are easily 
wn. Tomatoes and cucumbers are grown in hot- 
ouses. Beans and peas may be grown during some years. 
The season is not favorable for melons, sweet corn, okra, 
etc. Field crops include hay, barley, oats, and rye. It 
might be said that truck gardening is the only practical 
type of agriculture and even this would not be profitable 
were it not for the local markets at the mining camps. 
As long as interior Alaska is so isolated and remote from 
any centers of ulation and competition is so — it 
is very doubtf it agriculture will ever become a wot 
industry. For a market the truck farmer must depen 
entirely upon the shifting population of the mining 
camps. 


TEMPERATURE 


From the past records at seven stations the mean an- 
nual temperature of the interior country is found to be 
22° F. There are few inhabited regions of the world 
where such prolonged periods of extreme cold are recorded. 
From old settlers one often hears stories of isolated camps 
where the thermometer falls below —80° and remains 
below —70° for days. However much one may doubt 
the accuracy of such statements, this extreme cold is 
not at all impossible. The records from a network of 
cooperative stations at the various mining camps through- 
out the country would furnish very interesting statistics 
and might reveal some unusually cold locality similar 
to the famous region at Verkhoyansk, Siberia. Old 
inhabitants are of the opinion that the settlement of 
Birches, below Tanana on the Yukon River, is the coldest 
place in Alaska. Whether this is due to extremely low 
temperatures or to a combination of cold weather and 
high winds remains to be determined. The lowest 
temperature accepted as official for any Alaskan station 
is —76° at Tanana in January 1886. While the lowest 
for the entire region is —80° recorded at old Fort Reliance 
near Dawson, Yukon Territory. 

It is common knowledge the world over that tempera- 
ture decreases with altitude, but the early settlers in 
interior Alaske must have been considerably surprised to 
find just the opposite condition here. Elevated points 
are hone decidedly the warmer in winter. Gardens on 
the hillsides may have a month longer growing season than 
those in the valleys. The aviators were quick to take 
advantage of this condition and planes often take off in 
temperatures of —50° or lower, then climb to about 4,500 
feet where the thermometer may record only 10° or 15° 
below zero. No definite information was known regard- 
ing this unusual condition until aero-meteorograph flights 
were inaugurated as part of the Polar Year program in 
1932. The plane regularly ascended to altitudes of 17,000 
feet or over and on frequent occasions the temperature 
aloft at no point was as low as that which prevailed on the 
ground. Slight temperature inversions were first re- 
corded in October. As the cold weather of winter became 
more severe the temperature inversions became more 
pronounced and continued until the latter part of March. 
Only at rare intervals were they recorded during the 
summer months. The most striking example was 
recorded on the evening flight of December 28 when the 
surface temperature was —41° and a temperature of 1 
above zero was recorded at an elevation of 4,000 feet. 
At times when surface temperatures were around 40° 
below zero it was somewhat amusing to hear the pilot 
complain of the heat aloft. The heavy fur parka and 
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mukluks worn on the ground were uncomfortably warm 
in the higher temperatures aloft. The shutters on the 
motor cowling were not adjustable from the cockpit and 
when the motor was cowled down for cold weather flyi 
it would at times become overheated in the warm air aloft 
and prevent the plane from attaining its maximum 
altitude. 

Extremely cold weather is practically an annual 
occurrence. Almost every winter the thermometer falls to 
—60° or lower and occasionally zero or lower is recorded 
every day in a month, and again there are times when the 
thermometer never rises above zero during an entire 
month. At Fairbanks there is an average of 120 days 
each year with zero en and freezing weather 
occurs on 234 days in the year. The coldest year on 
record in the interior was 1909 with a mean annual tem- 
perature of 18.7°. The ice in the streams usually freezes 
to a thickness of 3 or 4 feet, depending a great deal upon 
the amount of snow that falls early in the season. The 

atest thickness recorded on the Chena River at Fair- 
anks is 56% inches in March 1933. In small pools 
about the gold dredges ice sometimes measures 9 feet or 
more. Frosts have been known to occur every month of 
the year but ordinarily the first frost of fall comes late in 
August. At this time there usually occur a few freezi 
nights then follow 2 or 3 weeks of delightful Indian 
Summer weather. The mosquitoes are gone, the summer 
rains are over and the wild berries are to be found every- 
where. This period is without doubt the pleasantest 
time of the entire year. Freezing temperatures and 
snow flurries are common after the middle of September. 
The first zero temperatures occur by the second week 
in October and the rivers are soon frozen over. With the 
closing of the streams, winter begins. Temperatures of 
—30° are common in November, and in December the 
thermometer frequently falls to —50° or lower. January 
is the coldest month with temperatures of —60° or lower 
recorded at some point in the interior each winter. In 
February the extreme cold begins to moderate, however 
temperatures of —50° and —60° are sometimes recorded. 
By March the severe cold is over and the thermometer 
i Fre falls below —40°. Subzero weather occurs early 
in April but by the latter part of the month the signs of 
spring are numerous. Freezing temperatures are com- 
mon in May but the lengthening hours of sunlight melt 
the winter snow and the surface layer of soil begins thaw- 
ing. The streams rise and the ice in the rivers breaks up 
early in the month. The average date of the opening of 
the Yukon River at Fort Yukon is May 10. On the 
Tanana River at Nenana the average opening date 1s 
May 7. The Porcupine River does not open until the 
last few days of May. 

In 1913 Hudson Stuck, leader of the first successful 
ascent of Mount McKinley, left a self-registering ther- 
mometer at an elevation of 15,000 feet on the mountain. 
Nineteen years later the thermometer was found. The 
minimum temperature reading will never be known as 
the thermometer was graduated to —95° and the indi- 
cator in the tube had been forced back into the bulb, 
apparently indicating a temperature of more than 100° 
below zero. However, a temperature even of —95° 1s 
lower than any natural temperature ever before recorded 
on the earth’s surface. There seems to be some doubt 
among certain authorities as to whether or not the 
thermometer was exposed properly. One member of the 
expedition was iniherrilowwed at the Fairbanks office and 
both still and motion pictures were exhibited of the 
thermometer when it was found. There seems n0 
reason to doubt the accuracy of the incident. It was 
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stated that the thermometer was resting in a slightly 
inclined position with the bulb end uppermost. By 
using the temperature of —95° and the maximum 
temperature of 100° recorded at Fort Yukon we have 
an absolute range of 195° for interior Alaska. . However, 
the unusually low temperature occurred high on the 
slopes of the mountain and entirely out of the inhabited 
ortion of the country. The absolute range for the 
inhabited region is 180° and the absolute range for any 
one station is 178° at Fort Yukon. 

Rapid changes in temperature sometimes occur, one 
of the most remarkable of which was recorded at Fair- 
banks in January 1934. On the 6th the maximum tem- 
perature was 34° and on the 14th it had dropped to a 
minimum of —66°, making a range of 100° in 8 days. 
Later in the month a change of 72° was recorded in 
2 days. To the people of the far North the extremely 
low rn ta are not as objectionable as might be 
imagined. To the residents of Dixieland a plain account 
of the cold no doubt may sound dreadful. The differ- 
ence lies in the manner in which one is prepared for 
winter weather. With warm clothing and well-insulated 
houses a temperature of —40° produces scarcely any 
inconvenience whatever. The fact that the thermometer 
falls to 60° below, or lower, means very little to the 
daily life of the people. The ext: me cold causes no 
more inconvenience than zero temperatures in the South. 
The mere cold alone can easily be endured, but when 
it is combined with even the slightest breeze it becomes 
almost unendurable. Another disagreeable feature al- 
ways associated with extreme cold is the winter fog. 
At Fairbanks dense fog always accompanies tempera- 
tures of —45° or lower. The records for January 1934 
show 348 hours with temperature —45° or lower and 
during this time there were 320 hours of dense fog. On 
one occasion the dense fog prevailed for 155 consecutive 
hours. During the coldest period there were three 
successive days with mean temperature —60°. It is 
very interesting to observe the formations of hoarfrost 
in cold weather. At —50° brick and stone chimneys 
leading from heated stoves always develop crowns of 
hoarfrost 6 or 8 inches high wah resemble very much 
the formations around geysers and hot springs. 
similar crown of frost forms on the ventilator outlets of 
heated buildings. The telephone wires, trees, fences, and 
all exposed objects become festooned with hoarfrost and 
produce very picturesque landscapes. Mounds of frost 
are built up around the base of all shrubs and small 
trees and if the extreme cold continues for a few weeks 
the plants may become entirely covered. <A weird sight 
it is to look out across the level snow-covered country 
and see thousands of these frost mounds 2 feet or more 
in height dotting the landscape. Truly interior Alaska 
in midwinter is a photographer’s paradise. 

Although the winters are very cold, the summers are 
at times uncomfortably hot. Accounts of the early ex- 
plorers on the Yukon River no doubt greatly astonished 
their readers. Lieutenant Schwatka, adler of an expe- 
dition in 1878, wrote as follows: 

The 29th of July was a hot, sweltering day with the sun and its 
thousand reflections sending their blistering heat into our faces. 
In fact, our greatest inconvenience, near the short Arctic strip of 
the stream, was the tropical heat * * *. We drifted down the 


hot river by low banks that needed nothing but a few breech- 
clouted negroes to convince us that we were on the Congo. 


uo W. H. Dall, leader of another expedition, wrote in 


_At Fort Yukon I have seen the thermometer at noon, not in the 
direct rays of the sun, stand at 112°, and I was informed by the 
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commander of the post that several spirit thermometers, graduated 
up to 120°, had burst under the scorching sun of the Arctic mid- 
summer. 

And again: 

In midsummer on the upper Yukon the only relief from the in- 
tense heat, under which the vegetation attains an almost tropical 
luxuriance, is the brief s during which the sun hovers over the 
northern horizon, and the voyageur in his canoe blesses the tran- 
sient coolness of the midnight air. 

_ The account of Dr. Dall is somewhat misleading. It 
is very improbable, though not impossible, that a tem- 
perature of 112° was ever recorded by a properly exposed 
thermometer anywhere in Alaska. Most certainly no 
roperly exposed thermometer has ever gone to 120°. 
t is not at all uncommon to see thermometers in the sun 


standing at 110° or over. The highest temperature re- 
corded by a properly exposed thermometer is 100° at 
Fort Yukon. The maxima at other stations are: Fair- 


banks, 99°; Tanana, 91°; Rampart, 97°; Circle, 96°; 
Eagle 93°. Anyone who spends a summer in interior 
Alaska or Yukon Territory will most certainly be con- 
vinced that some days are unbearably hot and sultry. 
As a rule the long days of summer are cloudy and cool, 
but brief hot spells do occur in late June, July, and early 
August. Days with maximum temperature of 80° or 
over are very sultry and oppressing, producing a feeling 
of discomfort equal to a temperature of 100° in the mid- 
western States. In addition to the discomfort caused by 
the heat, one must endure the hoards of vicious mosqui- 
toes and the troublesome gnats. Some idea of the Arctic 


mosquitoes may be gained from the following account of 
C. F. Hall: 


Among the numerous visitors that greeted us on our arrival, I 
was astonished to find myriads of musquitoes. Little did we expect 
so warm a reception in the Arctic regions. Talk about musquitoes 
in the ‘‘States” as being numerous and troublesome! Why, no 
man who has not visited the Arctic shores in the months of July 
and August can have a good idea of these liliputian elephants. 
In the ‘‘States” the very hum of a musquito is enough to set any 
one upon his guard. ow many a poor soul there has been kept 
in a state of torment all night by the presence of only two or 
three musquitoes! But here, in the North, it is a common, every- 
hour affair to have thousands at one time around you, some buzz- 
ing, some drawing the very life blood from face, hands, arms, and 
legs, until one is driven to a state approaching madness. Even 
the clothing worn in the “ States” is no protection here against 
the huge probosis with which each lady musquito is armed. 

It can truthfully be stated that the mosquitoes are just 
as numerous now as they were 74 years ago when Hall 


first journeyed to the Arctic regions. 


COLD WAVES 


The term ‘‘cold wave” as applied to regions in the 
‘States’ has little meaning in the interior of Alaska 
unless one thinks of a cold wave as lasting 2 or 3 months. 
There are times when minimum temperatures of zero or 
lower are recorded each day for a period of 1 or 2 months. 
There are occasions when the maximum temperature 
remains below zero for an entire month. In the Northern 
States a cold wave means a drop in temperature of 20° 
in a 24-hour period, to a minimum of zero or lower be- 
tween December 1 and March 15, and to a minimum of 
16° between March 16 and November 30. Cold waves 
are not as frequent in this country as might be supposed, 
for when winter begins the temperature falls and remains 
fairly constant over long periods of time. At times, 
however, high-pressure areas move in from Siberia and 
send the temperature from its already low point down 
to a figure far below the limit of mercurial thermometers. 
The first cold wave in the fall is important, as it marks 
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the ending of the season’s work on the gold dredges. As 
mining is the main industry, most activity ceases and the 
laborers spend the winter in town or go ‘“‘outside”. It 
is interesting to follow these cold waves southeast across 
Canada and on until the Atlantic States are reached 
about 2 weeks later. The cold wave that set a new record 
of —66° at Fairbanks in January 1934 was felt in Massa- 
chusetts 15 days later. After being in operation more 
than 20 years the station at Fort Yukon was closed and 
official records ended on January 12, 1934, with a mini- 
mum temperature for the day of —64°. Had the station 
been in operation 2 days later, a new low temperature 
record would have been established for Alaska. At 9 
a. m. on the 14th the temperature given in an Airways 
report was —75°, and later in the day the thermometer 
was observed at —78°. This is 2° lower than the official 
record established at Tanana in 1886. In February 1932 
a privately owned thermometer at Alatna, near Allakaket, 
registered —82°, but this thermometer was destroyed 
by fire before it could be secured for testing at low 
temperatures. During 19 years of concurrent records at 
Allakaket and Tanana the minimum temperatures for 
January and February were invariably lower at Allakaket, 
the average being 9.4° for January and 11.7° for Febru- 
ary. During this period —70°, the lowest, was registered 
three times at Allakaket; the corresponding minima at 
Tanana were —68°, —62°, and —68°. There can be 
little doubt that temperatures lower than —76° have 
occurred at both Fort Yukon and Allakaket since the 
record was established at Tanana. The most severe 
cold period on record at Fairbanks was that of January 
1934, when the temperature averaged —51.0° for 2 
weeks. The minimum was —66° and there were 2 days 
when the maximum was —56°. However, this cold 
period falls far short of the one that cccurred in Decem- 
ber 1917 at Dawson, when the temperature averaged 
—51.3° for the month. To better comprehend this ex- 
treme cold one has but to compare it with other regions 
of the world. The lowest temperature encountered by 
Peary on his dash to the North Pole was —53°. As yet 
the lowest temperature recorded in the Antarctic is 
—73.3°, reported by Amundsen at Framheim in 1911. 
Some members of the Scott Expedition were said to have 
encountered a temperature of —77° near Cape Crozier 
in 1911. 

The following table is a record of the minimum tem- 
perature and the lowest monthly mean recorded by vari- 
ous polar expeditions as well as for a few inhabited 
regions of the world that are noted for extremely cold 


winters. It is interesting to compare these with similar 
records for the Alaska-Yukon country. 
> 
BS = BES 
a a 
= = 
2 2 |v 
First Byrd Antarctic Expe-| °F. °F, °°, “7, 
Amundsen Antarctic Ex- Leh, Kashmir (11,500 feet)_| —19 | 117.3 
eee —73 | —48.1 || Misti, Andes Plateau, 
Belgica Antarctic Expedi- altitude, 19,200 feet. 121.4 
—46 | —10.3 || Mount Washington, N.H., 
Cape Adare Antarctica__..| —43 | —13.4 —46 5.0 
McMurdo Sound Antarc- Fort Reliance(Dawson)-.-| —80 | —51.3 
—60 | —21.5 || Fort —78 |? —48.4 
2nd Grinnell Expedition, —76 | —36.7 
latitude 78°37’ N | —38.1 || —75 | —45.8 
eary Expedition to North —70 | —44.8 
Verkhoyansk, —92 |! —59.0 || Mount 3—100 |_...... 


1 Lowest monthly normal. 

2 The lowest monthly mean —48.4° at Fort Yukon is much too high as —39° was used 
as the maximum temperature on 26 days when mercury was frozen. This occurred in 
December 1917. 

3 Absolute minimum unknown, 
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PRECIPITATION 


Located within an area protected by mountains the 
interior country is semiarid. However, the term semi- 
arid is somewhat misleading. For 6 months of the year 
the ground lies frozen beneath a mantle of snow. In 
summer the deep layer of moss and decayed vegetable 
matter acts as a mulch which effectively holds the 
moisture in the 2-foot layer of thawed ground. The 

recipitation is light. In the northern section Fort 
Fukon has an annual average of only 7.28 inches. To the 
westward the precipitation steadily increases as the dis- 
tance to the Bering Sea decreases. With the exception of 
the slopes of the Alaska Range the greatest precipitation 
is recorded at Hot Springs, the annual average there 
being 16.15 inches. The variation in the greatest pre- 
cipitation recorded in 24 hours is considerable, rangi 
from 4.0 inches at Tanana down to 0.07 inch at old Fort 
Reliance. This shows that the maximum rainfall in a 
day, like the mean annual precipitation, is greatest in the 
western section nearest the Bering coast. The period of 
heaviest rainfall occurs in June, July, and August, while 
the least is recorded in February, March, and April. At 
Fairbanks there is an average of 92 days annually with 
0.01 or more precipitation. As is indicated, the rains 
are light, rarely measuring as much as 0.25 inch in a day. 
Due to the thick covering of moss over the frozen ground, 
the soil is coolanddamp. Evaporation takes place slowly 
and the humidity of the air is greater than in most semi- 
arid regions. The water vapor is carried aloft and upon 
cooling is formed into cumulus clouds that produce occa- 
sional thunderstorms. At times there are heavy showers 
of short duration followed by clearing skies, but most of 
the rain falls as steady light drizzles that may continue 
for several days. The greatest precipitation for any one 
month on record is 8.19 inches, in August 1930, at the 
experiment station near Fairbanks. At rare intervals 
the thunderstorms are accompanied by hail. The hail- 
stones are about the size of buckshot; and as the storms 
last but a few minutes, there is little or no damage done. 
An exception, however, occurred at Allakaket in July 1921 
when a hailstorm was severe enough to damage the 
garden crops. At Fairbanks hail has been recorded but 
10 times during the past 5 years. 


SNOWFALL 


Upon rare occasions the first snow of Autumn may fall 
in August and by the middle of September snow flurries 
are quite common. However, it is not until the middle 
of October that any appreciable amount of snow falls and 
remains on the ground. The heaviest snows occur in 
January, while October and March receive the least 
during the cold winter. Even during the midsummer 
month of July snow is sometimes reported at Wiseman. 
From the latter part of October to the middle of March 
there are very few occasions when the temperature rises 
above 32°, and as a result the snow accumulates on the 
ground to a depth of 3 feet or more. This often gives 
an erroneous impression regarding the total snowfall for 
the season. The average snowfall in the interior is about 
50 inches. Very little difference can be noted between 
the different sections on the Yukon and Tanana Rivers, 
as both the greatest and the least mean annual amounts 
were recorded in the eastern section. The greatest 
annual snowfall of which records are available is 110 
inches at Allakaket in 1921, while the least is 13.9 inches 
at Rampart. The snow is seldom deep enough to inter- 
fere with traffic and there are times when it is so light as 
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to impede sled travel. Due to the extreme cold, the 
snow 1s light and dry. Only rarely does it fall in large 
feathery flakes so commonly seen in temperate regions. 
Over most of the country the wind in winter is light and 
variable, with long periods of calm. As a result the snow 
remains fairly evenly distributed over the ground. At 
Fairbanks there is an average of 184 days each year with 
1 inch or more of snow on the ground. The snowfall of 
the winter of 1928-29 is no doubt the most notable of 
recent years. At Fairbanks the total snow for the season 
amounted to 94.7 inches. There was little or no property 
loss, but considerable inconvenience was experienced in 
keeping the streets cleared and in obtaining fuel. The 
heaviest 24-hour snowfall on record at Fairbanks is 
13.0 inches. One peculiarity of the climate is the ex- 
tended periods of light snowfall. There are occasions 
when the fine, dry snow falls continuously for several 
days yet the accumulated depth may amount to scarcely 
more than a trace. At times the snowflakes are so 
small as to be practically invisible unless observed against 
a dark background. In regions outside of Alaska one 
sometimes hears the expression, ‘‘It is too cold to snow.” 
It would be of interest to know the lowest tempera- 
ture at which snow has ever been reported. In interior 
Alaska snow often occurs at temperatures far below 
zero. During a mild storm on January 16, 1934, Jarvis 
reported snow at —38°, McCarty at —40°, Richardson 
at —49°, and at Circle, heavy mistlike snow was re- 
ported at a temperature of —52°. Due to the almost 
total lack of wind during the cold weather, blizzards are 
virtually unknown over most of the interior country. 


FLOODS 


Floods occur almost annually on the larger streams 
and at intervals of several years they assume destructive 
proportions. The floods are local and are caused by ice 
ams following the spring breakup. A mild winter with 
roe snow is sometimes followed by a cold spring, and 
water in the rivers remains low and frozen tight. Then 
with an abrupt change the days become warm and the 
streams rise, causing the ice to break up quickly. When 
this occurs the ice is piled up in tremendous jams at the 
narrow points of the streams and floods follow. In 1930 
the Chena River at Fairbanks rose 12% feet above the 
normal water level. Practically the entire town was 
flooded and it is said that water was 2 feet deep in the 
business district. Considerable property loss occurred. 
The Yukon River is sometimes dammed by immense ice 
jams near Fort Yukon, and when this occurs the stream 
rises and spreads out over the Yukon Flats until it is 15 
to 20 miles wide. At Circle City the stream has been 
known to rise 25 or 30 feet and flood the entire city until 
water stood 6 feet deep in the post office. Summer floods 
sometimes occur on the Tanana River and other streams 
originating in the Alaska R . These floods are caused 
by the rapid melting of the glaciers during the unusually 
hot weather. Owing to the sparsity of population, about 
one person for each 15 square miles of land, the damage 
due to floods is comparatively light. With but one a: 
way and one railway in the country there are but few 
bridges to be washed out, almost no livestock to be 
drowned, and few indeed are the towns to be destroyed. 


CLOUDS 


Almost without exception the semiarid plateau regions 
of any country are noted for their cloudless skies. How 
different is the interior section of Alaska, for here pro- 
longed cloudiness is the rule. At Fairbanks there is an 
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average of 88 clear, 89 partly cloudy, and 188 cloudy 
days each year. The mean daily cloudiness as deter- 
mined from 4 years of records is 6.4. The period of 
greatest cloudiness falls during the summer months, the 
mean for August being 8.0. During the brief intervals 
of daylight in winter the sky is usually obscured by ground 
fog or stratus clouds. As the season of extreme cold ends, 
the cloudiness decreases and clear skies generally pre- 
vail from the latter part of February to early in April. 
Then when the warm days of spring approach there is a 
decided increase in daily cloudiness. During the continu- 
ous daylight of summer clear days are the exception, but 
as summer ends and the cool days of the short autumn 
season begin the cloudiness decreases. The period of 
clear skies in autumn is very brief, for as cold weather 
begins, in October and November, the cloudiness increases 
and continues until the cold days of winter are over. 
Stratus and alto-stratus clouds predominate in winter. 
Cirro-stratus clouds are commonly seen and occasionally 
alto-cumulus are recorded. Strato-cumulus begin to 
appear in March. About the second week in April 
the cumulus clouds are first seen. As they are the first 
signs of spring, they are a welcome sight and are a relief 
from the dull stratus clouds that prevail during the long 
cold winter. During the warm summer days moisture 
evaporating from the wet spo moss rises and forms 
picturesque cumulus clouds, the beauty and grandeur of 
which are almost without equal in other lands. One 
characteristic of the inland country is the rainless thun- 
derstorms. On almost any clear, calm morning in July 
a few small cumulus clouds may be seen on tne south- 
eastern horizon. These increase and by midafternoon 
the sky is filled with turbulent thunderheads which roll 
and tumble about above. They are very dark and 
threatening and a downpour seems imminent. Perhaps 
a little rain will fall, but usually as evening approaches 
the clouds begin dissipating. The phenomenon has all 
the characteristics of a typical thunderstorm, but there 
is seldom any thunder to be heard. At Fairbanks thunder 
is recorded on an average of seven times annually. The 
sound is usually weak and far distant. The terrific 
crashes so common in the thunderstorms of the Midwest 
are seldom if ever heard in interior Alaska. True cirrus 
and cirro cumulus clouds are sometimes observed in the 
spring and fall, but only at rare intervals. 


HUMIDITY 
It is difficult to think of interior Alaska as being a 
semiarid country. The scanty precipitation is the only 


feature that is characteristic of such regions. Due to the 
perpetually frozen subsoil and the surface layer of moss 
cadidenewes vegetable matter, the soil seldom becomes 
parched and dry as is true elsewhere. The mean annual 
relative humidity at Fairbanks is 71 percent, which is 
rather high for a semiarid country. The percentage of 
relative humidity by months is as follows: 


62 | 83 


As can be seen, the period of highest humidity occurs 
during November, December, and January. Records 
fail entirely to uphold the proverbial arguments that due 
to the dry cold of the interior the winters are more com- 
fortable than the damp foggy cold weather on the coast. 
At Fairbanks in Janu 1934 the mean temperature 
was —31.2°, the mean rabtve humidity 87 percent and 


e 
it 
S 
d 
n 
st 
h 
8 
it 
n 
8, 
ts 
st 
0 
AS 


276 


there were 320 hours of dense fog. However it cannot 
be denied that there is very little moisture in the air 
during the extremely cold weather. The argument 
concerns the difference between absolute and relative 
humidity. A temperature of 37° and relative humidity 
of 1 percent would most certainly be considered dry air; 
but if the temperature of this same air is lowered to —44°, 
the relative humidity becomes 100 percent and dense 
fog prevails. The question then seems to be is the air at 
—44° as dry as it was at 37°? During the numerous 
foggy days with temperature ranging from —45° to —60° 
the percent of relative humidity in the outdoor air is 
very high. However, in business houses and offices 
where the air indoors is heated to 70° and very little 
moisture is added, the relative humidity is greatly reduced, 
often remaining at 10 percent or lower for days at a time. 
There is often a very great difference between the tem- 
perature of the indoor and outdoor air. On the morning 
of January 14, 1934, the temperature in the office at 
Fairbanks was 75°, while at the same time the thermo- 
meter outdoors stood at —65° making a difference of 140°. 
The air indoors is so dry that everything becomes parched 
and so charged with electricity that one is continually 
receiving electric shocks whenever metal or other con- 
ductors of electricity are touched. The peculiar antics 
of this static electricity are sometimes quite amusing. 
At times when two persons touch hands they each receive 
a light shock and a crackling sound is produced as the 
sparks jump from one to the other. When several 
carbon copies of a report are being typewritten the onion- 
skin paper becomes charged in such a way that the pages 
attract and adhere to each other as if they were lightly 
glued together. The sheets of carbon paper are charged 
in the opposite manner and at times they repel each other 
to such an extent that when removed from the type- 
writer they will not remain in a drawer unless it is closed. 
In dwellings where vapor from the kitchens increases the 
relative humidity of the indoor air, static electricity is not 
noticed. 
SUNSHINE 


The only automatic sunshine recorder in the country is 
located at Fairbanks and the records here cover a period 
of only 3 years. These records show the average number 
of days each year without sunshine to be 83. The average 
number of days with 100 percent sunshine is 58. In 
December 1933 there were 21 days with zero percent 
and in March 1931 there were 17 days with 100 percent 
sunshine. During the long days of summer, perpetual 
daylight prevails over all the country and in the northern 
section the sun is above the horizon continuously. As 
there is no darkness at Fairbanks during the Fourth of 
July celebrations, a midnight ball game is sometimes 
substituted for the customary display of fireworks. In 
winter the conditions are just the reverse. In the north- 
ern section there is no sunlight whatever for a period of 
3 weeks. At Fairbanks the sun reaches an altitude of 
1° 42’ and remains above the horizon for 3.7 hours on the 
shortest days. Except for a few days at the time of the 
summer and winter solstices the change of possible sunlight 
averages 6 minutes per day. The percentage of possible 
—— by months as recorded at Fairbanks is as 
ollows: 


Percent Percent 
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Solar-radiation records have been kept at Fairbanks 
for the past 3 years. Due to the high latitude of the 
station, the continuous records are of great interest, 
During the cloudy weather of December there have been 
days when no radiation whatever was received during 
the 3.7 hours the sun was above the horizon. The mean 
daily amount of radiation in gr-cal. per square centimeter 
for December is only 5.3. In June, with a maximum of 
21.9 hours of sunlight, the mean is 476.7. The greatest 
amount received in any one day was 714.2 on June 22, 
1933. 

WINDS 


Fairbanks is the only station at which complete wind 
records are kept, but it is believed that conditions are 
very much the same over most of the interior country. 
Perhaps the most striking peculiarity of the climate is 
the total lack of wind for long periods during the winter 
months. January, the month with the least wind move- 
ment, has an average of 323 hours of calm. The greatest 
number of consecutive hours of calm is 51, in 1934. In 
January 1934 there occurred a period of 82 hours during 
which but 1 mile of wind was recorded. The hours of calm 
in January 1933 numbered 399, which is 54 percent of 
the total hours in the month. The highest wind move- 
ment occurs in May, when the mean monthly velocity is 
5.7 miles per hour. The highest velocity ever recorded 
at Fairbanks since the automatic recorder was installed 
was 32 miles per hour on May 12, 1934. So accustomed 
have the inhabitants become to the quiet air that veloci- 
ties of 18 miles per hour or over are very disagreeable. 
There is an average of 11 days each year with maximum 
velocities of 20 miles per hour or over, but even these 
moderate winds are of short duration. The 3 years of 
records at Fairbanks show a total of 4 days when no 
wind movement was recorded. Only three times has 
the daily total movement exceeded 300 miles, the highest 
on record being 367 miles. The total monthly movement 
ranges from a minimum of 1,020 miles in December 1931 
to a maximum of 5,311 in May 1934. During the winter 
the light winds are quite variable, there being times when 
scarcely 2 consecutive hours during a day have the 
same direction recorded. However the prevailing direc- 
tion in winter is from the northwest and in summer from 
the southwest. The highest velocities are usually from 
the northeast. 

The section of country near the confluence of the 
Tanana and Yukon Rivers is quite exceptional. In this 
region the river valleys furnish a drainage system for the 
air from the interior plateau. About 75 miles above 
Tanana the Yukon River enters a narrow gorgelike 
valley through which it flows in a series of deep rapids. 
In winter a high-pressure area usually prevails over 
interior Alaska while to the southwest is the rather per- 
manent Aleutian low. This pressure distribution 1s 
favorable for easterly winds over the interior. In most 
sections these winds are not encountered to any extent 
on the surface but down the two river valleys, from 
Rampart and Hot Springs westward, the easterly gales 
rage at subzero temperatures frequently throughout the 
winter. In summer the general pressure distribution 1s 
reversed and the westerly winds prevail. No wind 
records are made in this region but the temperature 
records show a minimum of —76° at Tanana and —68° 
at Rampart. Other regions of high winds are reported 
in the vicinity of Bettles, where the Koyukuk River 
flows down from the Endicott Mountains, and on the 
Chandalar River which flows down from the mountains 
farther to the eastward. Stories are told of high winds 
encountered on the sled trails with the thermometer 
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standing at 58° below zero. Truly these regions must 
closely rival ‘“‘The Home of the Blizzard” which the 
Mawson Expedition encountered in the Antarctic. The 
gales sweep the snow from the rivers and leave the ice 

lished and smooth as glass. Travel by dogsled is very 
difficult, for at times the dogs, sled, and driver are blown 
across the smooth ice and piled up in the brush along 
the shore. High winds are also often encountered at 
high elevations such as Eagle Summit, the divide between 
the Tanana and Yukon watersheds on the trail from 
Fairbanks to Circle City. With these exceptions the 
interior of Alaska is noted as a-region of very light winds. 
The mean annual velocity at Fairbanks is 3.8 miles per 
hour. 

PILOT-BALLOON OBSERVATIONS 


Pilot-balloon observations began at Fairbanks, August 
26, 1930. Due to the unusually clear air and relatively 
light winds aloft, the balloons are sometimes followed to 
very high altitudes. On March 14, 1931, an observation 
lasted 122 minutes and if the ascension rate remained 
constant the balloon was lost at an altitude of 72,600 
feet. The records for this unusual observation appear 
very good for 108 minutes but beyond that point they 
may be somewhat questionable. The altitude at 108 
minutes was 19,530 meters and the horizontal distance 
44,800 meters. On May 23, 1933, a balloon was aban- 
doned at a distance of 60,600 meters after being followed 
for 100 minutes. This is the greatest distance to which 
a balloon has been followed. The varying conditions 
under which these observations are made adds interest 
and variety to the work. In winter the prevailing ground 
fogs hinder the work a great deal, but observations are 
frequently made at temperatures below —40°. The 
coldest run was made at 52° below zero. The winds 
aloft are usually moderate to fresh and only rarely are 
velocities of 40 miles per hour or over recorded. It is 
interesting to note the winds aloft that sometimes prevail 
during periods of high and low barometric pressure. 
During an observation on October 12, 1933, the barometer 
stood at 29.02 (reduced to sea level) and the highest 
velocity recorded was 4 miles per hour. The balloon 
entered alto-stratus clouds at 9,200 feet, being only 
1,100 feet away horizontally. Eight days later the 
barometer stood at 30.92 and the balloon observation 
revealed winds of hurricane force aloft. The velocity 
at an elevation of 24,000 feet was 78 miles per hour. 


RADIO METEOROGRAPH OBSERVATIONS 


An interesting part of the Second International Polar 
Year program was the radio-sounding-balloon work. 
Regular sounding-balloons were released carrying aloft 
small radio transmitters which automatically sent out 
temperature and pressure data. The signals were picked 
up on a short wave receiver in the office. The balloons 
were also observed through the theodolite and the winds 
aloft plotted in the usual manner. The balloons were 
given an ascension rate of 200 meters per minute and un- 
der favorable conditions complete records were obtained 
until the balloons burst. The maximum altitude reached 
was 18,355 meters and the greatest distance to which the 
balloons were followed was 62,700 meters. One balkoon 
was followed to a distance of 83,500 meters, but the 
records for the last few minutes of the observation are 
somewhat questionable. It is rather surprising to note 
that in practically every instance the long pilot- and 
sounding-balloon observations revealed easterly winds 
high up in the stratosphere. During the spring and 
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summer that radio sounding-balloon observations were 
made, the mean altitude of the stratosphere was found 
to be 11,800 meters. 


CHINOOKS 


A few occasions occur each year when the pressure 
gradient between the interior and the coast becomes so 
great that mild storms pass over the mountains and cause 
a chinook condition to prevail. During these periods, 
winds of strong to gale force prevail aloft and a few 
foehn clouds may be observed. Although temperatures 
may rise 20° or more, the thawing usually associated 
with chinook winds does not occur, for seldom does the 
thermometer rise above the freezing point during winter. 
In January 1934, a storm moved in across the mountains 
and resulted in what might be termed ‘chinook condi- 
tions.”” The temperature at Fairbanks rose rapidly to 
—35°, but when the storm moved away the temperature 
dropped to —60° for the second time during the month. 
The warm chinook winds of the Midwestern States are 
almost unknown in the plateau section of Alaska. 


BAROMETRIC CHANGES 


A somewhat surprising characteristic of the climate is 
the little effect produced by extremes of barometric pres- 
sure. The violent storms usually associated with unusu- 
ally low barometer readings are unknown. In fact, 
interior Alaska is a region where violent storms are 
virtually unknown. Periods of low pressure are often 
accompanied by mild weather with little or no wind, 
while the opposite effect is sometimes noticed during 
periods of unusually high pressure. During the past 3 
— the barometric pressure at Fairbanks has been 

elow 29.00 inches on seven occasions, the lowest being 
28.73 inches. ‘Two times in 1933 the pressure was above 
31.00 inches. On March 1, 1934, a pressure of 28.73 
inches (sea level) was recorded. On the 6th the barom- 
eter had risen to 30.76 inches, making a range of 2.03 
inches in 5 days. 

HALOS 


During the cold days of winter the sun shining through 
cirro-stratus clouds often produces very interesting 
halos. The ordinary halo of 22° is frequently observed. 
The great halo of 46° is noted several times each year 
and upon rare occasions there occurs a combination of 
halos, arcs, and parhelia that is truly marvelous. Such 
a display occurred on April 7, 1933. On this occasion 
there was a very brilliant circumzenithal arc, a great 
halo of 46°, a parhelic circle, two parhelia of 22°, and a 
Sonera of 120°. The display was repeated on the 
ollowing day, although not on so grand a scale. This 
display included the brilliant cireumzenithal are tangent 
to a great halo of 46°. The parhelic circle and paranthelia 
of 120° were not observed, but a halo of 22° with a tangent 
arc on the upper surface was present inside the great 
halo of 46°, as well as two brilliant parhelia of 22°. On 
June 23, 1934, a very peculiar halo was observed. The 
upper and lower surfaces were 22.2° from the sun, while 
the right and left surfaces were at a distance of 32.7°. 
In addition, there appeared a quarter arc on the lower 
right-hand surface at a distance of 39.7°. Then upon 
the lower surface was a tangent arc parallel to the horizon. 
Parhelia are observed more frequently even than the halo 
of 22°, and at times they are exceedingly bright. On Jan- 
uary 16, 1934, right and left parhelia were observed, to- 
gether with a light pillar and the rare vertical parhelia. 
All were exceedingly brilliant and remained visible for 
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about an hour. On several occasions lenae have 
been observed, and on clear, cold nights a full moon 
shining through a few thin alto-cumulus clouds sometimes 
produces coronas that are wonderful to observe. In 
this connection might be mentioned the colored alto- 
cumulus and alto-stratus clouds that are sometimes 
observed when no parhelia or halo is present. Usually 
these are small detached clouds about 15° to 20° from 
the sun. They may include all the colors of the rainbow 
and resemble delicate mother-of-pearl. 


AURORAS 


As might be expected in this latitude, auroral displays 
are frequent. There is an average of 176 days annually 
on which they are recorded. There seems to be a popular 
belief that the aurora is generally associated with cold 
weather. Records at Fairbanks show little connection 
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disturbance seems to be to the southwest, near the “Val- 
ley of Ten Thousand Smokes.” Many active volcanoes 
are located in this region. The eruption of Mount 
Katmai in 1912 was one of the most terrible known any- 
where on the earth. 


AVIATION 


Commercial aviation is playing such a great part in 
the development of interior Alaska that this article would 
hardly be complete without a few remarks regarding this 
modern means of transportation. For about 15 years 
following the discovery of gold, the shallow-draft river 
boats furnished the only means of summer transportation, 
In winter all traveling was by dog sled and this condition 
still prevails over much of the country. In 1905 the 
Alaska Road Commission was organized and a road was 
constructed from Valdez, on the coast, to Circle City on 
the Yukon River, a distance of 500 miles. In addition 
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Date Tie Issuing station .Fairbanks,...Alaska. 
TIME CEILING VISIBILITY WIND DEW BAROM- 

Feirbanksa 8a | dense fog zero.|zero..| calm 240 

Nenana 7468 | clr unl unl calm -64 grnd.fog 
Hot. Springs 7208 | clr unl.___|unl calm -70 0.02) patches grnd. fog 
Tanana 7458 | clr -62 95 

iicGrath 8a clr unl...|unl patches.gmd. fog 
Richardson 7458 | clr 1t fog unl....| calm 

McCarty 7458 | dense. fog zero..|zero.| @ 4 

Jarvis 7458 | dense fog. jzera.|zero.| calm -50 

Circle 7308 | alr calm | -70 

*Fort Yukon 7458 | clr unl....|unl calm grnd,f 
Eagle 845a | clr unl unl calm 

*femperature on river at Fort Yukon reached -78° at 11 am. 


between this phenomenon and prevailing weather condi- 
tions. No auroras are observed during the summer 
season, simply because they are not visible during the 
continuous daylight. By the end of July there is a short 
period of deep twilight at midnight, and the brightest stars 
are once more visible. The darkness rapidly increases, 
and 2 weeks later the first aurora may be observed. The 
displays are frequent from this time until May, when 
continuous daylight again prevails. During the past 4 
years the physics department of the Alaska Agricultural 
College near Fairbanks has been measuring the height 
of the aurora by means of simultaneous photographs 
at stations about 15 miles apart. The general height 
as determined from these measurements ranges between 
60 and 200 miles. 


EARTHQUAKES 


_ No severe or destructive tremors have been recorded 
in the interior of Alaska. However, the number of 
light shocks averages eight annually. The center of 


to this trunk line a few miles of feeder roads, mostly in 
the Fairbanks district, have been constructed as the need 
arose. On the high passes the road is blocked by snow 
from October to the middle of June each year. When 
the Alaska Railroad was completed in 1923 the interior 
country became easily accessible the year round. The 
railroad extends from Seward, on the coast, to Fairbanks 
a distance of 470 miles. The weekly trains make con- 
nections with the steamboats and one may now travel 
from Seattle to Fairbanks in 8 days. Upon the comple- 
tion of the railroad Fairbanks became the distribut 

center for central and western Alaska. Travel an 
transportation had greatly improved since the pioneer 
days at the beginning of the century. However the 
interior country is a vast region equal in size to the 
State of California. With but one road and one railway, 
the transportation system was about equal to that of the 
Middle West at the close of the Civil War. The intro- 
duction of commercial aviation has brought about won- 
derful changes during the last 10 years. The late Col. 
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Ben Eielson inaugurated air-mail service about 10 years 
ago, When experimental flights were made from Fairbanks 
to McGrath. The distance of 300 miles required 17 days 
by dog sled as compared to 2 hours and 45 minutes by 
plane. These flights demonstrated completely the prac- 
ticability of air transportation and the citizens of yt ee 
are without doubt now more “air minded” than the 
people of most countries. Landing fields have been 
constructed at practically every mining settlement and 
throughout the year a day seldom passes without mignie 
being made to some remote section of the country. The 
5-hour flight to Nome is made several times each week. 
By dog sled, with the best of trail and weather conditions, 
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this trip usually required 3 weeks. Planes go almost 
daily to the nearby settlements and at frequent intervals 
flights are made to Bethel, Kotzebue, Wiseman, Fort 
Yukon, Dawson, and other distant points. Occasional 
trips are made to Whitehorse and to Point Barrow. An 
idea of the important and varied services rendered by the 
aviation companies may be gained from the following 
incident. At 2 a. m. this radio message was received 
from Point Barrow, “Rush a plane to Cape Halkett 
Mrs. ——-— and child seriously ill matter of life and 
death”. At 4:45 a. m. a plane left Fairbanks, stopped 
at Wiseman 200 miles away for gasoline, and went on to 
Cape Halkett, located on the Arctic coast 100 miles east 
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of Point Barrow. The mother and child were in the 
Point Barrow hospital at 11:10 a. m., the plane having 
covered a distance of over 600 miles in 6% hours. 

In general, aviation work is perhaps much the same 
the world over, but in many regions special conditions 
arise which the pilot must know how to meet. Trouble 
is very likely to follow if the seemingly insignificant de- 
tails are ignored. The only hangars it in the 
interior of Alaska are those located at Fairbanks. When 
— are forced to remain outdoors in cold weather they 

requently become coated with frost in a very short time. 
This must be wiped off, as the frost so disturbs the air- 
flow over the wings that their lifting power is lessened 
and a take-off is hazardous. In cold weather the oil 
must be drained from the motor immediately after land- 
ing. Before beginning a flight the motor is covered with 
a canvas hood and warmed with a gasoline torch. The 
oil must be heated, poured in, and the warmed motor 
started at once. In cold weather the preparations for a 
flight often require considerable time. Forced landings 
in the uninhabited country might prove quite serious; 
and as landing fields may be 100 miles or more apart, 
the planes must always be kept in perfect condition. The 
efficiency and safety of commercial aviation in interior 
Alaska may be judged from the fact that in 10 years 
there have been but two plane crashes in which passen- 
gers have been killed. Surely there are few countries 
with such arecord. Forced landings are almost unknown, 
yet they must be taken into consideration and ever be 
oaaided against. As emergency equipment the planes 
carry several days’ rations, a rifle and camping equipment. 
This and the extra gasoline needed often greatly reduces 
the pay load of the planes. Experience soon shows the 
necessity of an extra supply of gasoline, which in some 
communities costs $2 per gallon. On a recent attempted 
flight to Point Barrow the pilot was forced to turn back 
on account of fog when but a few miles from his destina- 
tion. The nearest landing field was at Wiseman, 300 
miles back across the Endicott Mountains. Another 
lane flying from Fairbanks to Kotzebue was unable to 
aud at the latter place and was forced to return 250 miles 
to the landing field at Ruby. As a rule flying activities 
cease when the temperature falls to 40° or 45° below 
zero, but this is not always the case. There are any 
number of flights made in temperatures of —50° and —60°. 
The coldest flight on record for Alaska and perhaps the 
coldest made anywhere in the world occurred at Eagle 
in January 1934, when a temperature of 71° below zero 
was recorded. For 6 months of the year all planes 
ror on skiis and landi can be made almost any 
where on the snow-covered ground. In summer bot 
wheels and pontoons are used. The planes equipped 
with pontoons have no trouble in landing on the numerous 
streams, but those on wheels are limited entirely to the 
few widely scattered landing fields. River transporta- 
tion is available only when the streams are open and 
sled travel is limited to the winter months when snow is 
on the ground. There occurs a period of several weeks 
each year when the streams are closing and again during 
the spring break-up, when the only means of transpor- 
tation is that furnished by airplanes. 

For a number of years there was no Airways Weather 
Service and pilots often made long flights with no knowl- 
edge whatever of prevailing weather conditions along the 
route. By 1929 air commerce had become so well estab- 
lished that the need of an adequate Airways Weather 
system was apparent. Fairbanks was made a first-order 
station and became the headquarters for airways work 
in the interior country. Observers were appointed at 
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places where radio communication was available and Average number of days with temperature 32° or lower 
weather reports are now being received once or twice a 
day from about 30 stations. A number of settlements 
having landing fields and being frequently reached by SlelslSisislelzis|sieia\s 
plane are without radio communication. As a result an 
unusual condition prevails in that transportation is Fairbanks 28 | 31} 29/12] 0] O| 2] 15| 29] 30] 31 | 23 
Tanana.- 28 | 29/15] 1] 4] 14] 29] 30] 31 | 244 
ahead of communication. Aviation is advancing rapidly 28 | 31} 30/17] 1] 3] 17] 30| 30] 249 
and the Government has done much to aid this important 
means of transportation. Yet much remains to be done. 81 | 31 | 20] 18| 2) 1) 28 | 30) 31 | 
There are no teletype lines bringing in their hourly ~~ - 
weather sequences, no network of off-airway reports to A gis “a; is 
enable the meteorologist to issue frequent trip forecasts, verage number of days with temperature— 
no lines of beacon lights to guide the pilots during the ” 
long winter nights, no radio beacons for the planes to Station alelslalzlgialslalelsle : 
follow in bad weather, no emergency landing fields at S|BIA/S/SIS1Sl</2]ol12lal< 
short intervals and no Department of Commerce radio sniiiel, 
stations to send out forecasts and warnings to pilots in Zero of lower......------ 27} 20} 19] 5}...J...|..1--.1.. 5| 21] 26} 120 
the air 70° or 16] 21) 12) 1 
Tanana: 
CONCLUSION Zero or lower... ....-.--- 25:1 19 | 201 4181 
To the early explorers drifting down the great Yukon Zero or | 22] 20] 27 | 
River in summer, interior Alaska seemed a land of dismal 2] 15] 18] 1 a7 
swamps and jungles in which “the vegetation attains an Zero or 90 | 28] 26 | 16 158 
almost tropical luxuriance.” A land of sweltering heat Fort yukon: 
forever condemned to the hordes of gnats and the mos- | 
quitoes ‘that measure 6 inches from wing to wing.” 
hills ever in search for gold, Alaska was pictured as a Zero of lower........-... oats) eter |] elmletue 
land of months night when ’twas 60 below with howl- 
ing wind and pelting snow’’, a region to be tolerated 
oniy as long as “pay dirt” could be found. Mean monthly and annual precipitation (inches and hundredths) 
To the permanent settlers who built their homes in the 
Far North, the country with its quaint pioneer life, its Sectnen alalalalalalslalelels FI 
picturesque winter landscapes, its abundance of game, 
its profusion of berries and wild flowers soon became a | | 
region as dear to their hearts as the palm-fringed lagoons 0.81 0.47] 0.74) 0, 30} 0. 87} 1.42} 1.96) 1.91] 1.48 0.75] 0.71) 0. 
The meteorologist finds in the country with its great Fort “al 
temperature extremes, its remarkable changes in weather, 88) 1.89) 1.85 65 
its halos and auroral displays, a region SO full of Interest Lidl Lee] Lisl 
that he cannot help but become enthusiastic in his work. | 
Surely there are few regions in the world as interesting Monthly and annual snowfall (inches and tenths) 
as the interior section of Alaska. 
Monthly normal temperatures (°F.) Station slalelels 
S/S 8 $18 5.5 9.4] 26 04, 0 | 0.4) 56) 5.5] 8.5) 466 
Sle Tanans 11.3) 10.1] 10.4) 3.1) | | 1.1) 80) 10.0) 63.4 
13.0188] 143] 64] | 0 | 0 | 108] 146] 
23. 8144, 3156. S198. 4158: 3140. Fort Yukon----| 6.2) 7.8} 5.0 19} ‘41 0 | | 1.0 7.1) 69) 5.9) 422 
27. O46. 1/58 7/60. 5154. 342.325. 6 1,4/—14.0| 22.6 Greatest and least monthly and annual precipitation (inches and 
hundredths) 
Absolute maximum and minimum temperatures (°F.) 
2] a] < 
PaitGreatest....| 3.30] 1.24] 3.72 0.98 1.38] 3.28 4.11] 3.70) 5.61 2.57 1. 5218.73 
40) 53) 63) 82) 91) 89 90) 78 67 7; 91 
—76| —68| 23] 29] 18| 3/—27/ —68| —76 Greatest_..-| 3.16) 3. 2. 90) 1,01) 1.57) 2.20) 5. 18) 3.80} 2.32} 4.40) 3.42) 2. 68/17. 69 
40} 42] 52 86 97] 96 si] 97 +05, 03) T)O | .16 . 74) .35) T 7.85 
36 = Greatest....| 1.17| 3.65| 1.42] 1.30, 1.04] 3.03] 3.32) 3.38] 3.01] 2.88) 1 15. 53 
—70| —70 27 27} —3|—41) —69| —70 T T) .0# .43) 18, .04 5.32 
Greatest-...| 1.95] 1.33] .80| 3.08) 4.60] 2.40] 1.67] 1.4 2. 37 1. 1016.87 
—58| —55—-32 32 —18} —52} —53| — : 
87 4s) 42 Greatest....| 1.45) 1.23) 2.19} 1.19 2.87) 3.30] 2.56] 4.72] 3.381 2.96 1.27) 1, 1013.46 
32] 34 69) 85 86 68 93 
—68 —47|—33 9 25, 29) 17 —23| —48| —63| —68 
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TOTAL SOLAR RADIATION AT NEW ORLEANS, LA. 


By H. 8. Mayerson and Henry Laurens 
[Laboratory of Physiology in the School of Medicine, Tulane University of Louisiana, New Orleans, La., September 1934] 


In a previous publication from this laboratory! we 
resented data concerning the intensity and spectral 
istribution of solar radiation in New Orleans from the 
beginning of 1928 through the first half of 1932. The 
material included measurements of total solar radiation 
(direct and diffuse) on a horizontal plane for seven 
months in 1931 and for eight months in 1932. Addi- 
tional values have since been obtained for the rest of 1932 
and for 1933 and form the basis of this report. 

Continuous records of the total solar radiation (direct 
and diffuse) were obtained using Kimball and Hobbs’ 

yrheliometer ? as modified by the Eppley Laboratory, 
in conjunction with a Richard recording millivoltmeter. 
The pyrheliometer was calibrated through the kindness 
of Dr. Kimball at the United States Weather Bureau, 
Washington, Be crass a Marvin pyrheliometer which had 
been compared with the Standard Smithsonian pyrheli- 
ometer. The measurements were made from a tower 
built on the roof of the laboratory building, the instru- 
ment being about 100 feet above sea level. This building 
is situated on the college campus about 4 miles away from 
the business center at latitude 29°56’ N., and longitude 
90°7’19’’. The is reasonably clear of smoke 
and dust and the pyrheliometer so situated that it receives 
practically unobstructed radiation from sun and sky 
throughout the year. 

The accompanying tables give the average hourly, 
daily total, and annual radiation (direct and diffuse) as 
received on a horizontal plane during 1932 and 1933 for 
all days (tables 1 and 2) and on clear days only (tables 
1A and 2A)*. Since the principal factors which modify 
the amount of total radiation (direct and diffuse) received 
on the earth’s surface at any one locality are the altitude 
of the sun and the clearness of the sky, tables 1A and 2A 
reflect. more clearly the gradual changes in solar altitude 
the regularity of which is disturbed when values for all 
days, clear and cloudy, are ineluded (tables 1 and 2). 
A comparison of the values given in tables 1A and 2A 
shows that, with the exception of the months of Septem- 
ber, October, and December, the average amount of 
daily total radiation (direct and diffuse) on clear days in 
1933 was above that obtained in 1932, the average daily 
amount for the year being 24.7 gr. cal. per square centi- 
meter greater. ‘These differences are due in large measure 
to the inclusion of days which were relatively but not 
absolutely cloudless, since, according to the method of 
estimation, a ‘‘clear’’ day is one in which clouds cover 0.3 
or less of the sky. This introduces some discrepancy in 
the comparison of the data for 1932 and 1933, since the 
latter year was sunnier than usual (see below) and the 
large number of clear days in 1933, 117 as compared to 
98 in 1932, included more days which could be character- 
ized as ‘‘very clear’’ or practically cloudless. 

An analysis of tables 1 and 2 shows a much larger aver- 
age daily radiation during May, June, August, and De- 
cember in 1933 than in 1932. This.is directly referable to 
the amount of sunshine. Thus the average percent of 
sunshine hours, 61 of the possible in 1932 and 62 in 1933, 


‘Laurens, H. and H. 8S. Mayerson, Intensity and Spectral Distribution of Solar 
Radiation in New Orleans. Jour. O Soc. Amer., 1933, 23, 133. 
1 Kimball, H oelectric Recording Pyrheli- 


, H. H. and H. E. Hobbs, A new Form of Therm 
ometer. Ibid., 1 7, 707. 

’ The number of days for each year was obtained from the Annual Meteorological 
Summary published by the New Orleans Weather Bureau office. With the exception 
of the read for total radiation, which were done by us in our laboratory, all other 
Weather data mentioned in this report were ob’ from publications of the local 
Weather Bureau office or from appropriate numbers of MONTHLY WEATHER REVIEW. 


was slightly above the normal or long-term average of 58 
percent. (See table 3.) In April, June, and July 1932 
the amount of sunshine was considerably above normal, 
but December with 24 percent was within 1 percent of 
the least amount on record for that or any other month. 
On the other hand, January and February in 1933 were 
slightly below normal, while the other months were above, 
with March, June, September, November, and December, 
20 percent or more above normal. June was the sunniest 
month on record. This all-time high value for sunshine 
combined with a record minimum precipitation of 0.59 inch 
and an unusually high number of clear days (16) resulted 
in a record high amount of total radiation, the average 
daily total, calculated from the records of all days (table 
2), being 42.6 gr. cal. per square centimeter greater than 
the average daily value for June 1932, as calculated for 
clear days only (table 1A), and 135.8 gr. cal. per square 
centimeter greater than the June 1932 average for all 
(table 1). 
he close correlation between the percentage of sun- 
shine (average percent of possible sunshine hours as 
obtained from Weather Bureau records), average cloudi- 
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FIGURE 1.—Av daily total radiation, g. cal. per sq. cm., percent of possible sunshine, 
and cloudiness in tenths of total sky, for 1932 in New Orleans. 
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ness, and total radiation are shown in figures 1 and 2. 

During July and August of both years there was a 

characteristic drop in the amount of sunshine and in 

total radiation due to excessive cloudiness and precipi- 

— This point will be discussed in greater detail 
elow. 

The highest value recorded in 1932 was 1.581 gr. cal. 
per square centimeter per minute on September 28 at 9:50, 
at which time cumulus clouds were present near, but not 
obscuring, the sun, and reflection from them undoubtedly 
accounts for the high value. The absolute maximum for 
1933, 1.725 gr. cal. per square centimeter per minute was 
reached on July 17 at 12:15 p. m. when cumulus clouds 
again were a factor. The highest hourly average in 1932 
was 1.227 gr. cal. per square centimeter per minute from 
11 a. m. to 12 m. on October 6; in 1933, 1.345 gr. cal. per 
square centimeter per minute between 11 a. m. and 12 m. 
on June 10. The highest daily total for 1932, 549 gr. cal. 
per square centimeter, was recorded on October 6, 1932; 
the maximum in 1933, 651 gr. cal. per square centimeter 
on June 18. 

From data obtained at Washington, D. C., Madison, 
Wis., Lincoln, Nebr., and Santa Fe, N. Mex., Kimball in 
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1919 * calculated the intensity of the radiation received 
on a horizontal surface and the total radiation per day 
for latitudes 30°, 36°, 42°, and 48° N. Values for total 
daily radiation on a horizontal surface on cloudless days 
in New Orleans (and other cities) are given in his tabie 
9A under the heading “ Latitude 30° N. (Gulf coast)” and 
are graphically reproduced in figure 3 of this paper. The 
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Fiaure 2.—Average daily total radiation, percent of possible sunshine, and cloudiness 
for 1933 in New Orleans. 


curve is decidedly higher than the curves of the observed 
values for 1932 and 1933 for clear days only. However, 
if only the very clear or cloudless days are included, there 
is a gratifying agreement between Kimball’s estimated 
and our observed values. 

Table 5 shows values for average daily total radiation 
(direct and diffuse) for 1932, 1933, and the mean of the 
averages of the 2 years for New Orleans and 11 other 


600 
W4 ~ “SS 
4 Me. ANN 


77” S 


400 
Z ™ 
LA | A-Lstimated by Kimball for cloudless days \\ 
300 ze 8-Very clear 7933) 
Clear (1932) MS 


Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec 


Fiaure 3.—Comparison of estimated (Kimball) and observed average daily total radia- 
tion in New Orleans in g. cal. per sq. cm. per min. 


cities as calculated from data published in volumes 60 
and 61 of the Monraty Weatuer Review. Figure 4 
shows the respective annual totals in kilogram calories 
per square centimeter. Table 4 ° indicates the location of 
the various stations and the instruments used. Since 
all of the pyrheliometers (except at Miami) have been 
4 Kimball, H. H., Variation in the Total and Luminous Solar Radiation with Geo- 

graphical Position in the United States. MONTHLY WEATHER REVIEW, 1919, 47, 769. 
Measurements. 


5 n: from table given by Kimball, H. H., Solar Radiation 
MONTSLY WEATHER REVIEW, 1932, 60, 26. 
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calibrated against the Marvin pyrheliometer no. 3, at the 
Weather Bureau in Washington, the figures are absolutely 
comparable. The Callendar instrument at Miami prob- 
= reads about 3.5 percent lower than the rest.® 

f considerable interest are the relatively small 
amounts of total radiation received during the summer 
months by stations situated at about latitude 30° as 
compared with the more northern cities (figs. 5, 6, 7). 
This is particularly ws sc in New Orleans, which, 
as a matter of fact, received less total radiation during 
July and August of 1932 and 1933 than any of the sta- 
tions reporting (excepting Gainesville in 1932). This is 
chiefly due to the extreme distortion of the distribution 
of rainfall, in the form of thunder showers caused by 
convectional overturning, which is characteristic of 
these months. McDonald’, from an analysis of hourly 
rainfall in New Orleans for the 30-year period from 
1898 through 1927, has pointed out that during June, 
July, and August there is some rain 10 to 14 percent 
of the time between noon and 4 p. m. This is in con- 
trast to 4 to 6 percent during April and May, and to 
4 to 7 percent during October and November durin 
the same hours. During the winter the rains are w 
distributed around the hours of the day, but during 
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FiGuRE 4.—Total annual radiation on a horizontal plane in kilogram calories per sq. em. 


the hot months most of the measurable rainfall is recorded 
between 9 a. m. and 7 p.m. The rainiest hour of the 
year in New Orleans, judged by the traces and measur- 
able hours, is the hour from noon to 1 p. m. in July, 
when rain conditions enter the record about 1 day in 
4. Rains occur with almost the same frequency during 
the hours between noon and 2 p. m. in August. Since 
these thundershowers are usually preceded and followed 
by a period of several hours of cumulus cloud formation, 
the loss in radiation is considerable. 

A comparison of the values given in table 5 with 
those given by Kimball shows clearly that while the 
total amount of radiation received in different localities 
can be estimated with reasonable accuracy for cloudless 
days (as we have shown above for New Orleans), such 
estimations are of limited value as compared to the 
averages of all days, clear and cloudy, as obtained by 
actual measurement at the particular station and reflect- 
ing the conditions peculiar to that locality. The meas- 
urements in New Orleans are being continued and will 
be summarized again when sufficient additional data 
have been 


6 paabed, H. H., Solar Radiation Measurements. MONTHLY WEATHER REVIEW, 
1932, 60, 26. 

7 McDonald, W. F., Hourly Frequency and Intensity of Rainfall at New Orleans, La. 
MONTHLY WEATHER REVIEW, 1929, 57, 1. 
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Figure 5.—The upper curves represent = the values for total daily radiation (direct and —— oa lane for 1932 and 1933 in g. cal. persq.cm. The 
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TaBLE 1.—Average amount of total radiation (direct and diffuse) 
surface in gr. cal. per square centimeter per 


in tenths of clouded sky. 


Values for average cloudiness for ville, La Jolla, an were not 


TABLE 2.—Average amount of total radiation (direct and diffuse) 
received on a horizontal surface in gr. cal. per square centimeter per 
minute. All days, 1933 
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TABLE 1A.—Average amount of total radiation (direct and diffuse) 
received on a horizontal surface in gr. cal. per square centimeter 
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Ficure 6.—The upper curves represent the means of the values for total daily radiation (direct and diffuse) on a horizontal 
similar means of the average cloudiness in tenths of clouded sky. Values for average cloudiness for 
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TaBLE 2A.—Average amount of total radiation (direct and diffuse) 
received on a horizontal surface in gr. cal. per square centimeter per 


per minute. Clear days only (total=98), 1932 minute. Clear days only (total=117), 1933 
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FIGURE 7.—The upper curves represent the means of the values for total daily radiation (direct and diffuse) on a horizontal 
means of the average cloudiness in tenths of clouded sky. Values 


lower curves are 
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TABLE 3.—Average and extreme values for New Orleans 
{From Annual Meteorological Summary, Weather Bureau, 1933] 


Sg Sunshine Average number of days 
en 
ag 
Number of years 63 | 48 | 4 | 4 43 6 | 6 | 6 | % 
57} 159 49 77 23 9 10 12 10 2 
39 | 159 50 72 23 9 9 10 9 3 
09 | 212 57 92 26 ll 10 10 9 4 
27 | 240 63 86 26 ll ll a 7 4 
87 | 283 67 85 44 12 13 6 oi, 7 
5.73 | 266 63 84 37 9 15 6 13 ll 
54 | 244 57 81 31 7 16 8 15 15 
st 91 | 234 57 86 24 7 17 7 14 15 
5.23 | 235 64 89 32 12 12 6 10 8 
ber 48 | 237 67 87 39 16 9 6 7 2 
November............ 3.57] 59] 81] 33] 13 9 8 7 1 
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plane for 1932 and 1933 in ¢g. cal. persq.cm. The 
for average cloudiness for Gainesville, La Jolla, and Twin Falls were not 


TaBLe 4.—Location of stations and instruments used 


New Orleans, La...... Eppley Richard.....| 29 56 N. | 9007W.| 100 
i, Fla 25 41 N. | 80 12 W.j_..... 

La Jolla, ae Sidmanasbed Weather Bureau -- 32 50 N. | 117 15 W. 85 
36 43 N. | 119 49 W. 30 

40 32 N. 80 02 1,114 

New York, N. Y do.......| 4046 N. | 73 5 W 156 
in, Nebr........-. 40 50 N. | 96 41 1,225 
Chi Eppley............| Engelhard..| 41 47 N. | 8735 W.| 688 
Twin Falls, 42 29 N. | 114 25 W.| 4,300 
Madison, Wis.......-- 43 05 N. | 89 23 W. 974 
allendar......... 1, 008 
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Stations Instruments Registers | Latitude | Longitude 
452.6 
545.6 
586, 4 
551. 2 
492. 5 
465.5 
407.3 
316.1 
258.7 
| 427. 7 
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TaBLe 5.—Average daily total radiation (direct and diffuse) received on a horizontal plane in gr. cal. per square centimeter 


New Orleans, La. (lat. | Gainesville, Fla. (lat. 
29°56’ N; alt. 100 feet) | 29°39’ N; alt. 233 feet) 


Miami, Fla. (lat. 
25°41’ N) 


Fresno, Calif. (lat. 
36°43’ N; alt. 330 feet) 


La Jolla, Calif. (lat. 
32°50’ N; alt. 85 feet) 


Washington, D. C. (lat, 
38°56’ N; alt. 414 feet) 


1932 | 1933 | | i932 | 1933 | Aver- 1932 


1933 | | i932 | 1933 | Aver} | 1933 | | 1932 | 1933 | Aver 


age age age age age age 
Jan. 1-28 171| 164) 242] 344] 275] 214] 246/ 210; 148] 143] 179) 10 
Jan. 29-Feb. 178} 400 333| 201| 237| 289| 322] 327| 325| 212, 268! 240 
‘eb. 26-Mar. 31, 
Fab. 1 i903 276| 299 432} 431| 432| 472] 438, 455| 384] 346/ 365| 441| 447] 332] 347) 349 
Apr. 1-28, 
Apr. 2:39, 193 370} 338} 354| 414] 485| 534] 439) 491} 411] 558] 474] 473] 445] 459 
Apr. 
} 315] 456] 386} 543] 402 sol} ss7| 412! 481) 653] 444; 549] 512] 459] 486 
404} 458 7| 48¢| 530] 533] 442| 397) 420] 729) 722] 499] 582] 636 
Joly 359} 349/ 536] ss¢} 498] 329! 360] 710] 517] 593 
July 30-Sopt. 2.---- “| 373] 331) 404] 333] 405) 475! 470] 332] 372] G45] 635) 640] 540 5| 493 
Sept. 3-30...--- 347] 408] 378] 222| 302] 436] 465] 232] 324] 498] 556] 441) 358] 400 
Oct" 1-23..-...- | 346] 343; 204 397] 377) 387| 220) 277] 421) 413] 417| 277| 319] 298 
Oct. 29-Dee. 2..-- 254] 250) 132! 27 314] 327] 2383] 279| 300/ 295| 227; 206 
Average.....-..-----  322| 331} 346! 339| 437) 421| 429] 330) 326! 333) 471] 437; 454) 360) 353] 857 
Total (average times : 
arte we 103, 660 |117, 530 |110, 595 {120,815 |126, 290 1123, 552 |159, 505 |153, 665 |159, 585 |123, 735 |118, 990 |121, 363 |171, 915 |159, 505 |165, 710 |131, 400 |128, 845 | 130,305 


Pittsburgh, Pa. (lat. 
40°32’ N.,; alt. 1,114 feet) 


New York, N. Y. (lat. 
40°46’ N.; alt. 156 feet) 


Lincoln, Nebr. (lat. $ 
40°50’ N.; alt. 1,250 feet)| 41°47’N.; alt. 688 feet) | 42°29’ N.; alt. 4,300 feet) | 43°05’ N.; alt. 1,009 feet) 


Chicago, Ill. (lat. Twin Falls, Idaho (lat. Madison, Wis. (lat. 


| 
Aver- Aver- Aver- Aver- | Aver- Aver- 
1932 | 1933 | Aver | 1932 | 1933 | Ave’ | 1932 | 1933 | Ate | 1932 | 1933 | | 1932 | 1933 | | 1932 | 1933 | 
Dee Be bade askacubeoban O4 113 104 96 i 145 121 177 201 189 85 119 102 159 160 160 100 131 116 
Jan. 20-Feb. 25. wei} 180) 191) 211; 201) 257} 298| 167] 203; 185| 263] 262] 209| 227 218 
ep. — 
ii 201| 201} 269/ 230) 375! 364] 236| 221! 229) 340 264 295 
360} 343| 352] 421/ 365] 303| 425| 393| 378] 417] 430| 354 392 
Apr. 29-June 2, 1932 
June 1983 470} 337 507| 460] 500! 515| 455) 403| 429] 6513 625 423 445 
500} 502; sor] 400) s41| 637! 580] 518] 526] 522] 506) ss2| 589) 532] 563) 
July 2-July 29 soo} se7' 463) 535] 580 590} s49| 556! 601] 570| 522 546 
July 30-Sept. 3090| 420| 472] 382} 427] 455| 449] 433) 457/ 440| 432] 499 461 
Gent. SOR kcis esses 377 274 346 380 309 345 429 416 424 378 337 461 462 462 397 319 358 
28} 213) 216) 211] 269) 240) 304] 363] 334) 21] 239) 225] 310 337| 197 24 
Oct. 29-Dec. 12] 128] 60; S| 215} 228} 130) 232] 207] 132] 150 
79 80 119 92| 187) 375] 181] 110 76 93] 163! 153] 119 99 109 
209| 234] 323; 302|/ 315| 370| 389] 327) 316) 322 
Total (average times | 
Sees ond <abucd 109, 135 | 97,820 |103, 478 |119, 720 '110, 230 |114, 975 |135, 050 143,080 139, 065 110, 960 |109, 500 {110,230 |138, 700 |141, 985 |140, 340 |119, 350 {115,340 | 117,345 


THE CRITICAL PERIOD OF CORN IN NORTHEASTERN KANSAS 


By A. D. Ross 
{Weather Bureau oflice, Topeka, Kans., July 1934] 


This paper is an endeavor to correlate rainfall and the 
yield of corn in northeastern Kansas, to determine when 
rain is of the most value and what effect it has on the crop 
in this section. 

The 11 counties, Marshal, Riley, Nemaha, Jackson, 
Pottawatomie, Brown, Doniphan, Atchison, Jefferson, 
Leavenworth, and Wyandotte comprise the area for this 
study. They are the chief corn-producing counties of 
the State. Statistics of crop yields and precipitation 
data used are both official, one being obtained from the 
Bureau of Anne Economics and the other com- 
piled by the Weather Bureau. The period used was the 
33 years, 1901 to 1933, inclusive. 

he method used is familiar and there is no need to 
explain it bere, except to reiterate the fact that the 
nearer the correlation coefficient, r, approaches 1 the 
closer the relation, and the nearer it approaches 0 the 
less the relation. Some writers believe that the influence 
of one factor upon another is well established if the 


correlation coefficient is 3 times the probable error, while 
others think that it should be 6 times that value. It is 
better to assume that there may be some connection if 
the correlation coefficient is 3 times the probable 
error and that the relation is established beyond question 
if it is more than 6 times that error. Correlation 
coefficient tables have been worked out according to 
this method for the 33-year period in northeastern Kansas, 
first for calendar months and then for other periods. 


TaBLE 1.—Relation between rainfall and corn yields in northeastern 
Kansas by months, 1901-33 


Correla- Correla- 

Period of rainfall A Period of rainfall 

cient, r cient, 
+0.01 |] +0. 05 
+0. 30 || June and +0. 61 
+0. 58 |] July and August.............. +0. 80 
+0. 51 |} June, July, and August....... +0, 74 
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The value of r for July is nearer the whole number 1 
than that of any other single month. However, it is fol- 
lowed very closely by that of August, indicating that the 
rainfall of July is of greater effect in praducing a corn 
crop than any other single month and that the rainfall of 
August is also of great value. In the combination of 
months only the 3 months with the greater values of r 
were used. The rainfall of July and August is of far 
greater influence than that of June and July, or even of 
the 3 months, June, July, and August. 

Since the June value forrisso much smaller than that for 
July it seems that rain the first part of July probably does 
not have a great deal of influence on the final yield, and a 
like argument applies to the last of August. To determine 
this question, the value of r was worked out for shorter 
periods than months. The first is for 10-day periods. 


TaBLE 2.—Relation between rainfall and yield of corn in northeastern 
Kansas for 10-day periods, 1901-33, and the average precipitation 
for each period 


Correlati 
ation! precipita- 
Period of rainfall coefficient tion 
r (inches) 

+. 30 0.9 
Aug. 11-20 +. 24 1.4 


July 12-21 has the highest value for r of any of these 
periods, with a probable error of +0.09, which is about 
one-sixth of the value for r. This establishes the fact 
that rainfall in this period is an important determining 
factor in the yield of corn. The value of r for the period 
July 12-21 is followed by a comparatively low one of 
+0.30 for July 22-31, and that by a a one of +0.44 
for August 1-10. The explanation of this may be found 
in the average precipitation for these periods. The 
period July 2-11 has 1.5 inches of rain, July 12-21, 1.1 
inches, and July 22-31 only 0.9 inch, and the first 10 
days of August 1.5 inches. 

rom the Weekly Weather and Crop Bulletin of past 
years July 14 was found to be the average date of tasseling 
in this area, which is in the period of the highest value 
forr. This date is also so near the period of the greatest 
average rainfall that the influence of the rains earlier in 
the season is still felt. 

Also, it may be that 10 days is not a long enough 
drought to damage the corn seriously, especially if 
followed immediately by good rains. The year 1917 
illustrates this very well. During the month of July the 
average precipitation for this section of Kansas was only 
0.78 inch, with corresponding high temperatures. An 
excerpt taken from the Climatological Data for Kansas, 
July 1917, states, “Corn * * was badly ov 
by the high temperatures, excessive sunshine, and hot 
winds of the last decade.’”’ Rains began the first day of 
August and the average over this area for the first 10 
days of August was 2.65 inches. The sequel to the state- 
ment of the effect of the July weather on corn is taken 
from the August 1917 number of Climatological Data: 
“The revival of crops after the rains began was almost 
magical. The corn crop took on newgrowth * * *,” 
The average yield in this section was 25.8 bushels per 
acre, just 0.5 bushel above the average. 
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The highest value for r in table 3 is +0.61 for the 
20 days July 22 to August 10, which is nine times the 
probable error and shows very clearly the effect of rain on 
corn during this time. The average date of tasseling is 
not in the period of highest correlation value in this table, 
but does fall in the one of next highest value, July 12 to 31, 
which is only a few points lower. 


TaBLE 3.—Relation between rainfall and yield of corn in northeastern 
Kansas for 20-day periods, 1901-83 


Correla- Correla- 
Period of rainfall tion coef- Period of rainfall tion coef- 
ficient r ficient r 
July 2-21 +0. 39 || Aug. 1-20 +0. 44 
July 22-Aug. 10................ +.61 


The 30 days July 12 to August 10 has the highest value 
for r, and is 11 times the probable error. It is also higher 
than any other values for r in any of the other periods 
except for the combination of the months of Jul and 
August, and June, July, and August in table 1. While 
the calendar months are of practically the same number 
of days, in no single month does the value of r approach 
ey | close to the value of r in the period of July 12 
to August 10. 


TaBLe 4.—Relation between rainfall and yield of corn in northeastern 
Kansas for 30-day periods, 1901-33 


Correla- Correla- 

Period of rainfall tion coef- Period of rainfall tion coef- 

ficient r ficient r 
+0. 58 || July 22-Aug. +0. 60 


A line graph was made of the precipitation of the 30- 
day period July 12 to August 10, comparing it with the 
average yield for each of the 33 years, 1901-33, figure 1. 
This shows a very great dependence of the resulting corn 
yield on the precipitation of this period. 

A bar graph of the precipitation of this 30-day period 
and the average corn vad. was also prepared, figure 2. 
The precipitation was arranged in order of amounts 
beginning with the lowest. It is very evident that in 
some cases there are other factors outside the rainfall of 
the period July 12 to August 10 that influence the yield 
of corn. The most notable is the comparison of the years 
1901 and 1902. There was almost the same amount of 
rain in the 30 days of 1901 as there was in the correspond- 
ing time of 1902 but the yield was in no way comparable. 
The period of July 12 to August 10 of 1901 was preceded 
by a hot dry June and excessively hot weather the fore 
part of July. The rains did not come till near the close 
of July. The same period of 1902 was preceded by a 
June of abundant rainfall and good rains also during the 
first of July. The corn crop was damaged beyond re- 
covery by the hot, dry weather of June and July in 1901 
before the rains came. 

In the 18 years that the precipitation of this 30-day 
period has been below the average, only 5 have resulted 
in a crop above the average. In the 15 years when the 
precipitation has been above the average only once has 
the resulting yield of corn been below the average. 
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Figure 1.—Line graphs of precipitation of the 30-day period July 12 to August 1C, compared with the average corn yield, 1£01-33. 
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FiGcuRg 2.—Bar graph of the precipitation for northeastern Kansas for the period Fed 12 ae ag 10, arranged in order of amounts, compared with the average corn yield, for 
years 


TaBLe 5.—Average 
over northeastern 


pared with the average yi 


July 12 to August 10, 1901-383 
ansas, grouped according to amounts and com- 
per acre 


is increased further by only 4 bushels per acre. If there 
is between 4 and 5 inches of rain the yield is again in- 
creased about 4 bushels per acre, making an average 


yield of 32 bushels. Six years have had between 5 and 
Ay Average Average| AY ; 
nee are | yield in | Your aeerage | vield in 7 inches of rain and the yield dropped to about 30 bushels | 
tation | Pushers i tation | puste’s per acre on the average. One year had 8.5 inches of 
rain in this period and the average yield that year was | 
a4 3.8 2.8 35 bushels per acre. In general, the more rain there is 
.6 14.3 the 30-day period July 12 to August 10 in northeastern 
Total... 1.0 19.9 Average.......-. 3.4 27.5 Kansas the greater the resulting yield of corn. 
11 43 TABLE 6.—Time of planting of corn and the departure from the 
1.2 4.3 30.0 average yield for 20 years 
6.4| 89.7 Total........-..- 26.5| 189.2 f 
Average.......-. 1.3 17.9 Average........- 4.4 31.5 
20 20.0 || 1908................... 5.0 29.0 Years wat planted on or before May 4: ‘ 
This table shows how much the yield of corn in north- 1992.20 $5.7 ones P 
eastern Kansas is dependent on the rainfall of July 12 to | 


August 10. On the average if there is less than an inch 
of rain in that time the yield will be about 10 bushels. 
If there is from 1 to 2 inches the yield is increased to 18 
bushels. When there is between 2 and 3 inches of rain 
the yield is further increased to about 24 bushels per 
acre. When there is from 3 to 4 inches of rain the yield 


The data of table 6 were compiled from the Weekly 
Weather and Crop Bulletins for Kansas. It is the nearest 
approach to the time of planting that could be found for 
this section and covers the years 1901-05, and 1919-33, 
inclusive. 
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The average date of planting corn was found to be 
May 4. Corn has been planted on or before May 4, 
11 times and after that date 9 times out of the 20 years 
used in this ee a pear Eight of the eleven years when 
corn was planted on or before May 4 gave yields above 
the average and 3 below. In the 9 years that corn 
was planted after May 4, the crop was above the average 
four times and below five times. By planting corn in 
this section before May 4 there is an advantage of 3 to 1 
that the crop will average 25 bushels or more per acre, 
while if it is planted after May 4 the chances of a normal 
crop or more is less than 50 percent. 

The reason for this is found by reference to table 2. 
The time of tasseling of the corn crop was determined 
from the Weekly Weather and Crop Bulletin the same 
way that the date of planting had been, and was found 
to « about 70 days after the date of planting. Seventy 
days after planting, or May 4, is July 13, just 2 days 
after the period of the higher average of rainfall of July. 
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If corn is planted after May 4 the tasseling period comes 
in the drier periods of the latter part of July. The corre- 
lation coefficient for the period July 12-21 was +0.51, 
the ae value of any of the 10-day periods. The 
coincidence of the high value of r for this period with the 
ae date of tasseling indicates that the tasseling 
period is the most critical in the life of the corn plant. 

The conclusions are: 

(1) The tasseling period is the most critical period of 
the corn plant’s life. 

(2) The average date of tasseling in northeastern 
Kansas is July 14. 

(3) Two and one-half inches, or more, of rain near the 
tasseling period practically insures a crop of 25 bushels 
per acre. 

(4) The latter part of July is, on the average, drier 
than the earlier part. 

(5) Corn planted before May 4 usually reaches the 
critical period of its life before the dry weather begins. 


DIURNAL VARIATION IN THE DEW-POINT TEMPERATURE AT ASHEVILLE, N. C. 
By Letanp T. Pierce 


[Weather Bureau office, Asheville, N. C., July 1934] 


Dew-point temperature is a direct index of the amount 
of moisture in the air, and therefore is subject to a number 
of practical applications in the identification of air masses 
and in forecasting. It is of particular value in the predic- 
tion of minimum humidities, and in this role is especially 
important in the preparation of fire-weather forecasts 
such as are issued in this fire-weather district no. 8. Its 
value in this work has prompted the investigation of its 
diurnal variations, since a forecast of the minimum 
humidity for the day must be based upon its anticipated 
level at the time of the maximum temperature, as varying 
from the 8 a. m. figure. 

The premise upon which forecasting of minimum 
humidity was initiated in this district assumes that there 
is little regular diurnal variation in the moisture content 
of the air, except as induced by changes in the air mass. 
However, it has been found by experience that dew points 
do change very materially throughout the day. It is 
ra then, that if the diurnal variation both as to 

irection and amount can be allowed for under varying 
conditions, it will be possible to make more accurate 
forecasts of the minimum humidity. To determine this 
variation, it has been necessary to summarize a large 
amount of data, thereby balancing out changes incident 
to storm movement and local factors. 

Progress in this work was beset with many difficulties 
other than the large amount of routine work involved. 
First, it was realized that a number of variables can and 
do have a definite effect upon the dew-point, such as air- 
mass changes, the effect of seasonal changes in transpira- 
tion from forest areas, and a multiplicity of local variants, 
most of which cannot be measured. The most discon- 
certing was lack of faith in the absolute accuracy of 
psychrometer readings. It is well known that the human 
element bulks large in determining the accuracy of psy- 
chrometer observations, as does the condition of the muslin 
on the wet bulb. Cases have been seen on this station 


when the dew-point figure has been lowered as much as 
12 degrees simply by putting on a clean muslin. It is 
evident, too, that the errors due to personal inaccuracy 
and dirty wet bulbs are all in the same direction, and 
therefore are not self-compensating. However, fully 
realizing these inherent weaknesses of psychrometer 
readings, the work was necessarily conducted on the 
assumption that all original data are correct. Further- 
more, it is believed that air masses, no matter how large, 
are by no means strictly ag ge oa as regards moisture 
content. In consideration of these and other possible 
difficulties, records were taken for several years that 
extended over a period when observations were made 
consistently by the same two men. 

It was assumed at the outset, and conclusions reached 
in this study verify the assumption, that cloudiness and 
wind direction, more than any other factors, have a bear- 
ing upon diurnal changes in the dew point. Therefore, 
dew points were classified according to occurrence on 
cloudy or on clear to partly cloudy = J This division 
into two classes only was made with the idea of keeping 
the routine work at a minimum, but it has since been 
concluded that a more detailed cloudiness classification 
should have been made. Figures were available, of 
course, for 8 a. m., local noon and 8 p. m. E. S. T., and 
in the tabulation the wind direction was included with 
each dew point, as was the prevailing direction for the 
day. The period of record covered was 1926 to 1932, 
inclusive. In order to suit the uses to which the data 
are to be put, noon and 8 p. m. dew points have been 
expressed in terms of departure from the 8 a. m. value. 
Emphasis has been placed upon the variations between 
morning and noon because this is the period of greatest 
importance in fire-weather forecasting. The first portion 
of this report deals with a recitation of facts concerning 
changes and trends, the explanation therefor being 
reserved for a later section. 
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TABLE 1.—Average monthly departure local noon and 8 p. m. dew points from 8 a. m. values 
CLEAR TO PARTLY CLOUDY 


Year Time | January | Febra- | march | April | May | Juno | July | August | S°pt™-| october | Novem | | Annual 
9968... Noon......-. —0.4 —2.6 —0.7 —2.1 —3.8 —1.5 —3.4 —4.3 —3.3 —2.0 —0.6 +6. 4 —L5 
+2.0 —-1.2 +2.1 +1.6 —0.7 +0. 3 —0.7 .8 —0.1 +3.6 +1.4 +4.7 +11 
—0.3 —0.6 —0.3 —1.8 —0.4 —1.0 —0.9 —1.8 —0.6 —1.8 -0.1 +0.3 -0.7 
8p. 402} +09 408] 429] 424] 410} 402] +34] 420] 
+1.7 +0.5 —2.0 —1.3 —2.5 —2.5 —4.9 —4.2 +0.1 —1.0 —1.9 —-1.6 
—1.4 +1.3 —0.6 0.0 —0.5 —1.4 —0.6 +1.2 +0.9 —2.9 —1.6 —0.6 
Noon....-.- +0. 2 —0.4 —0.6 —4.2 —1.5 —2.3 —1.6 0.0 —0.9 —0,8 +0. 4 +2.9 
+0.5 +2.0 +0.5 —2.2 +0. 2 .8 +0.8 +1.2 +1.8 +1.8 +0.5 +4.5 +11 
+11 +0.5 —2.0 -2.9 —4.7 —1.6 —2.4 —0.6 —0.6 —0.4 —0.7 +1.5 
+3.5 +0.8 —1.0 —0.8 —1.8 —0.3 +0. 5 +1.7 +3.8 +1.0 +0.7 +16 +0.8 
—-18 —3.4 —2.6 —4.9 —2.7 —08 —0.3 —0.9 —1.8 —0.2 —0.8 
—0.5 —0.8 +0.4 —1.0 +0.3 +2.7 +0.3 +2.5 +1.0 —0.1 +3.3 —-1.5 +0.5 
—1.1 +0. 2 —-1.8 —1.6 —2.5 —3.1 —2.2 —1.6 +0.5 —0.8 i +1.3 —1.2 
+050; +0.49 40| -0.77 50 41] 41.17) 41.46 0.57; +1.51 +0. 98 
64 09 74 79 80 79 70 74 57 61 71.6 
CLOUDY 
+1.5 —0.9 +0.7 +1.0 —0.2 +2.0 —0.2 —1.7 —0.5 +2.2 +1.2 +11 +0.5 | 
+4.1 +0.7 —0.1 +1.0 +3. 2 +10 +14 +0.7 +1.4 +2.5 +3. 4 +14 
nsdn +3.8 +1.8 +1.5 +1.1 +2.9 —2.0 0.0 +0.4 0.0 +5.3 +1.2 +2.6 +1.5 
$3 +3.0 +4.2 +3.1 0.0 +1.9 +15 +9.7 0.0 —0.2 +6. 6 +0.7 +2.9 
+1.6 +5.5 +2.7 +3.0 +0.5 +0.3 +1.3 —-1.0 0.0 0.0 +0. 6 +19 
+2.5 +5.5 +3.2 +0.9 +3. 2 +1.3 +2.8 —1.4 +10 +0.3 +19 +1.6 
+5.1 +0. 6 +1.4 —6.3 +2.3 —2.0 —2.0 +1.6 +1. +132 +5.0 +0.8 
M....-- +7.1 +3.0 —6.0 +2.2 —0.2 +1.0 +1.6 +2.6 +1.1 +0. 4 +4.0 
Noon..... +5.0 +1.7 —0.4 +0.5 +11 +1.4 —0.9 —0.6 —0.2 +1.8 0.0 +2.8 +11 
8 p. +3.0 +4.7 +2.5 —0.3 +1.9 +19 +1.7 —0.9 —0.3 +4. 2 +1.1 +3.8 +2.1 
+4.0 +2.1 +1.6 +1.4 —0.9 +1.0 —0.1 +0. 6 —0.7 +1.6 +0.9 +4.3 +13 
8 p. +2.0 +3.1 +2.7 +14 +1.3 +1.9 +2.6 —1.0 —0.8 +0. 2 +5.0 +17 
+2.5 —0.5 +16 —2.0 —2.2 +0.2 +0.7 +0.9 +1.6 +3.4 +2.5 +0.6 
+3.5 —5.8 +5.5 —0.7 —2.7 —2.4 +0. 2 +1.0 +2.2 +1.0 +11 +3.8 +0.5 
Average Neee......- +3. 36 +1. 47 +1. 30 —0.07 +0. 53 —0.19 —0. 24 0.00 +0. 09 +1.96 +1.09 +2. 89 ] 
+360} +216] +284| +1.50/ -063| +267) +051| +081| +4213) 4011) +3.71| +417 
36 29 31 26 21 19 20 21 30 26 43 39 28,4 
i 
DIURNAL VARIATION IN DEW POINT curring diurnal cycle, merely expresses the fact that 
cloudiness in general precedes or accompanies precipi- 

That there is a daily fluctuation in the dew point tation, and therefore the portion shown is in reality just l 
between a maximum during the night and a minimum in a section of a steadily rising curve. j 
early afternoon, is shown by average figures presented ¢ 
in table 1, which are represented graphically in figure 1. Tasie 2.—Variation of forenoon syed acne departures with wind c 

direction and v ty 
2 é 40 WOW ? J 40 MOT 
0-10 m. p. h. 11-20m. p.h. | 21m. p. bh. and over 
A 7 Direction 
g — ‘al Number | Average | Number | Average | Number | Average 
gy of epar- of depar- of depar- 
R — cases ture cases ture cases | ture 
to partly clouay 
oP. oF, oF 
1. 48 +.31 53 —1. 98 2 —5.00 
8 — 2.00 2 
The average annual departures for noon and 8 p. m. were BB 76|  +.86 74) 1.63 
used together with zero for 8 a. m. to fix the shape of the 
curve. It is obvious that each set of figures for individ- W,,-------------------- 13) —.61 | 
° 169 —. 99 132 —2.80 15 —5.13 
ual months, given in table 1, could be used in drawing 8 
similar diurnal curves, but these, as is readily seen, would fc 
show an almost infinite variety of trends, for the reason The deviation from the average curves which may be Pp 
that nonperiodic controls generally outweigh the diurnal expected on a given day is, of course, very wide, since, a8 0! 
tendency, and conditions vary from month to month. pointed out above, the immediate causes of change may tl 

Since data were available for the daytime only, the completely obliterate the diurnal trend. It has been tl 
curves could be drawn with certainty only between 8 a.m. found that changes of air mass, with or without marked 
and 8 p. m., the extensions being based upon personal wind shift, are responsible for the widest dew-point T 
judgment in the light of processes mvolved. Noattempt changes. Irregularity in cloudiness through the day it 
was ..ade to complete the curve for cloudy days, since the accounts for many other changes, but a number of wide ef 
data available did not indicate any natural cycle, though departures occurred in original data, the reasons for which tl 
further research on the subject might disclose informa- could be found only in unexplainable local causes. di 
tion for basing extensions of the line. This rising Effect of wind direction and velocity upon forenoon in 


tendency for cloudy days, rather than representing a re- dew-point changes.—Wind direction, as stated at the th 
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outset, was considered one of the factors most likely to 
have a direct bearing on the tendency of the dew point. 
This was based on the simple fact that most rain-bearing 
winds are of southerly origin, while the drying winds 
blow from the northwest. A separate tabulation was 
made covering the 5-year period 1928 to 1932, including 
each day in the normal fire-season periods, February 15 
to May 15, and October 15 to aaaie 15. The 
results of this cross classification are presented in table 2. 
It is readily seen from this tabulation that wind direction 
does have a decided effect on the dew-point deviation 
during the forenoon. The application of these relation- 
ships to the diurnal dew-point variation will be further 
pointed out in the section dealing with physical explana- 
tions. 

In practically all cases it is seen that plus departures 
accompany southerly winds, and minus northerly. 
Furthermore, this study brings out the fact that the 
amount of deviation varies also with the wind velocity. 
This might be expected, since winds of higher velocity 
are naturally more likely to bear air masses having 
characteristics peculiar to their respective directions. 
For instance, a weak Low approaching this section will 
draw its air supply from regions to the southward ,though 
for topographic or other local reasons the immediate wind 
direction in Asheville may be northerly. This northerly 
wind then, in a study of this sort, is classified with other 
north winds, even though it is really bearing an air mass 
of tropical rather than polar origin. This is a peculiarity 
often observed in Asheville, and it is andeubtediy the 
reason for the plus departure with light north winds shown 
in table 2. 

Dew points computed from the temperature and humid- 
ity traces of a hygrothermograph at the Bent Creek Ex- 
perimental Forest were plotted for a consecutive week in 
April 1933 to demonstrate the effect of wind direction 
upon dew-point levels, and to test the diurnal variations 
just determined. Bi-hourly wind directions and a record 
of cloudiness are presented along with the dew-point 
curve in figure 2. One rainy day was included in the 
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dangly by the natural differences in seasonal storm activ- 
ity. The inherent tendency for unit errors in determin- 
ing the wet-bulb temperature to result in greater errors 
in the dew-point computation at low temperature levels 
than at high, is another contributing cause of wider varia- 
tions at low temperatures. Instructions have been issued 
at this station for wet-bulb muslins to be changed once 
each week, and for especial care to be taken in whirling 
the psychrometer, in order that recorded dew-point 
changes in all seasons and at all temperature levels can 
be accepted with confidence. Thus it will be possible, 
after a time, to check with certainty the effect of tempera- 
ture level upon the variability of + Pore changes. At 
the present time (July 1934) daily variations are con- 
sistently small, and conform very faithfully to the average 
trend as shown in figure 1. 


TaBLeE 3.—Range in noon deviations from 8 a. m. dew points and 
percentage of cases falling between 5° plus and minus (1926) 


Percent 
Range of deviation (degrees minus | 0f cases 
Temperature range to degrees plus; — 
+5° 
20° and lower 8 to 18. 
20° to 40°. .___ 17 to 16 63 
40° to 60°... 22 to 9. 71 
To get more accurate information concerning the limits 
of variability with different temperature levels, and the 


degree of faithfulness with which noon dew points ap- 
roximated the 8 a. m. figure, a dot diagram was prepared 
rom all data for the year 1926. The results are given in 
table 3, showing the range within which all noon dew 
ints fell, and the percentage of all which fell within the 
limits 5 degrees plus and minus. In addition to this, the 
range of deviation was correlated with the level of the 
temperature during the winter and early spring months, 
when the seasonal effect could be eliminated, but little 
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Ficure 2. 


eed, and it is interesting to note the marked rise in 
ew point as the wind shifted into the southeast bringing 
cloudiness and rain, and the precipitous drop with the 
shift to northwest. Of particular interest, are the traces 
for the clear days, April 4, 7, and 10. This period was 
picked at random for cloudiness alone, but with the aid 
of horizontal lines drawn through the 8 a. m. value for 
the day, the diurnal tendency is plainly visible, even 
though it is somewhat distorted by other influences. 
Effect of temperature level upon magnitude of variations.— 
Throughout the process of manipulating the daily figures, 
it was noticed that the level of the dew point had a decided 
effect on the magnitude of diurnal variations. Durin 
the winter and early spring the scattering of individua 
deviations varied much wider from the normal than dur- 
ing the warmer months. This may be a true effect of 
the temperature level itself, but it is probably induced 


direct relationship was indicated. for this reason, it 
appears that the fidelity with which noon dew points ap- 
proximate the 8 a. m. values is a result of characteristic 
seasonal changes. 


SEASONAL VARIATION IN DEW POINT DEPARTURES 


The noon and departures were ar- 
ranged in table 1 according to months in order to bring 
out any seasonal tendencies which might prevail. The 
averages, then, were all plotted for the purpose of making 
the trend plainly visible. When considering these curves, 
it must be realized that they represent only the average 
monthly conditions, and that no attempt was made to 
eliminate the varying effects of seasonal changes in storm 
activity, precipitation, wind shifts or local variants. 
Indeed, it is the seasonal variation in the sum total of 
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these nonperiodic causative factors which introduces the 
element of seasonal change into the matter of diurnal dew- 
point departures. 

On clear to partly cloudy days, as has been shown 
above, the dew point falls during the forenoon to an ap- 
proximate minimum near noon. Now, the magnitude of 
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FiGcuReE 3. 


this fall is seen in figure 3 to be greatest in the spring and 
summer months, and least in the colder seasons. The 
trend between noon and evening, on the contrary, is 
upward, reaching a point well above the morning figure 
by 8 p.m. The smallest positive departures, which ac- 
tually amounted to a slight negative in April and May, 
occurred in the warmer season, while greatest positive 
values were recorded in fall and winter. On cloudy days 
the diurnal trend is definitely toward a constant rise 
throughout the daylight hours, but again the lowest 
positive departures are seen to be in the warmer months. 
Thus, the tendency, as shown by curves in both figures 3 
and 4, is for an agreement in the seasonal variation in 
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FIGURE 4. 


direction and magnitude of diurnal dew-point departures. 
This applies to all cloudiness and other weather condi- 
tions, and to both the noon and 8 p. m. departures. 

Thus it is seen that all curves show a dip for the warmer 
and a rise to a maximum in the colder seasons. This 
tendency for the curves to parallel each other shows 
clearly that the seasonal variation of dew-point depar- 
tures is quite independent of cloudiness or condition of 
the weather. Of much the same nature is the fact that 
the vertical distance between the curves is substantially 
the same at all times of year. This shows that the effect 
of cloudiness upon the diurnal trend of the dew point is 
practically constant throughout the year. 

Of the four curves analyzed thus far, all but the one for 
evening departures on cloudy days are fairly smooth, and 
are homologous in shape. The remaining one is an excep- 
tion to this rule, being very erratic, due to the relatively 
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small number of cases represented. It is likely that with 
a longer period of record this curve would have smoothed 
out, as would the others to a more limited extent. Table 1 
shows that only about 20 percent of the days in the period 
May to August were cloudy, these being the months show- 
ing the greatest irregularity. 

The average trend of the dew point on all days, regard- 
less of the cloudiness or other factors indicates a marked 
tendency for a fall until noon or shortly after, and a 
decided rise in late afternoon and evening, with the excep- 
tion of the winter months. This is shown in figures 1, 3, 
and 4 by the median curve. Values on which these 
curves were based were obtained from the original data 
by weighting each monthly figure with the percentage 
frequency occurrence of the condition represented. 


CAUSES OF DIURNAL VARIATION IN DEW-POINT 
TEMPERATURE 


The moisture content of the air at a given station is con- 
stantly fluctuating for reasons which can ordinarily be 
read off a weather map. This applies to the irregular 
variations resulting from changes in air mass, precipita- 
tion, etc. However, it is more difficult to explain the 
diurnal variation. An extensive air mass gradually in- 
creases its moisture content as it passes overland by 
evaporation from the ground and vegetation, at rates 
dependent upon the temperature, relative humidity and 
available moisture. The total amount of moisture picked 
up in this way is greatest during the day when tempera- 
tures are highest and humidities lowest, but appreciable 
evaporation continues throughout the night. Further- 
more, it is obvious that under ordinary circumstances, all 
this moisture must be absorbed by the lower layers, and 
transferred to higher levels by diffusion, turbulence and 
convection. During the day moisture taken on by the 
lower layers is rapidly diffused throughout the troposphere 
by constant mixing, but with decreased wind velocities and 
greatly diminished convection at night, the atmosphere 
tends to become stratified. In a mountainous section like 
the Southern Appalachians, the tendency toward strati- 
fication is greatly enhanced by air drainage. 

With continued evaporation of moisture into the ground 
layers at night and interference with the mixing process 
through stratification, the total moisture content increases 
appreciably until a maximum dew point is reached, 

robably near the time of the minimum temperature. 

his increase, together with the depression of the tem- 
perature, explains the frequent occurrence of morning 
fogs. Immediately after sunrise the air temperature 
increases by heating from the ground, convection is 
initiated by the heated air, the stratified condition is de- 
stroyed, and soon there is active mixing of all layers of 
the troposphere. As soon as such mixing is accomplished, 
the excess moisture, accumulated in the lower layers, is 
rapidly transferred to higher levels, resulting in a diminu- 
tion of the dew point near the ground. It is difficult to 
say just how rapidly the dew point is depressed, but 
considering the fact that convectional activity reaches 
its approximate maximum near 10 a. m. or 11 a. m., the 
early forenoon drop must be most rapid. There is like- 
wise some uncertainty as to the exact time when the 
minimum value is reached, but it is probable that little 
further fall occurs after a thorough mixing has been 
accomplished between lower and intermediate layers, 
since the rate of evaporation increases steadily, greater 
and greater amounts of moisture being added to the 
surface air for transference to higher levels. This 
process, together with other factors of lesser importance, 
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accounts for the diminished dew points during the day- 


time. 

The facts indicate that the dew point again rises during 
the late afternoon reaching a point substantially higher 
at 8 p. m. than 12 hours previous. The reason for this 
rise is probably the diminished wind velocity, with a re- 
sulting slower rate of moisture transference to higher 
levels. Simultaneously, the rate of surface evaporation, 
though diminishing, is still moderately high. The un- 
expectedly high evening dew points in Asheville are in- 
duced by the occurrence of a distinct valley breeze which 
operates throughout the year. The normal tendency to- 
ward a northwest wind during the day is reversed just 
after suaset, and a northwestward drift sets in bringing 
air from over the extensive forests to the southeast. 
tenis it is a matter to be settled by further research, 
whether the peak is reached in the early evening, or 
whether it increases constantly until the time of minimum 
temperature, but it appears reasonable that the peak 
should occur just before sunrise. 

The foregoing discussion applies to clear or partly 
cloudy days. The trend is reversed for cloudy days. 
Two a gra mgs may be offered. First, cloudy days 
are likely to be associated with the active portions of 
storms whose southerly winds have been shown to increasa 
the dew point at a given station in their path. Secondly, 
the increased evaporation and transpiration during the 
day more than offset the loss of moisture by convection 
and turbulence, which are held to a low point by cloudiness 
and less active surface heating. 


CAUSES OF SEASONAL VARIATION IN DEW-POINT 
DEPARTURES 


It has been found that on clear and partly cloudy 
days, the depression of noon below morning dew points 
is greatest in the warmer months of the year; and that 
on cloudy days when a tendency obtains toward a daily 
rise, the smallest increases are found also in the warmer 
months. The two curves parallel each other with marked 
fidelity. It now remains to give an explanation of the 
observed facts. The fact that the curves parallel each 
other is an indication that the effect of cloudiness upon 
the trend of the dew point remains fairly well-fixed 
throughout the year. The seasonal variation itself can 
be explained on the basis of seasonal tendencies in diurnal 
wind changes, and varying degrees of storm activity. 
Other factors such as the general temperature level, 
varying length of day, seasonal activity of vegetative 
processes, and local peculiarities undoubtedly have a 
minor bearing, but the first two causes mentioned have 
the greatest effect. 

Effect of seasonal variation in storm activity—It has 
been pointed out that the principal cause for diurnal 
dew-point fluctuation is the cyclic change from night 
stratification to daytime turbulence in the atmosphere. 
pee factor which tends to interfere with this diurnal 
eycle will in turn tend to eliminate the daytime drop in 
the moisture content of surface layers. The winter season 
in these latitudes is marked by considerable storm 
activity, while in summer the passage of storms is much 
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less frequent, and the atmosphere in general is character- 
ized by a stability. Mixing of air layers is 
accomplished not only by thermal convection, but also 
by turbulence induced by horizontal winds. The higher 
the wind velocity, then, the more thorough the binding 
together of adjacent air layers, and the greater the 
rapidity with which moisture is transferred from the 
surface to higher levels. It is evident, then, that in 
winter, when storms are more intense, pass more fre- 
quently, and are accompanied by stronger winds, there 
is less opportunity for an excess of moisture to be stored 
in the surface air layers during the night. In the warm 
season, on the other hand, there is a maximum divergence 
between night stability and daytime convectional ac- 
tivity, the very conditions giving rise to large dew-point 
departures. Therefore, there is bound to be less differ- 
ence between night and daytime dew points during the 
winter than in summer when nights are generally marked 
by surface inversions. 

Effect of seasonal changes in diurnal wind variation.— 
Since wind direction has a good deal of influence on the 
level of the dew point, it seems logical that the diurnal 
direction variation might have a certain effect upon its 
daily trend. In this particular locality there is a definite 
diurnal shift in wind direction, part of which is due to 
valley and mountain breezes. The shift during all months 
of the year is toward the northwest by day, and the south- 
east by night. The cycle operates with conciderab’e 
regularity during the warmer months, but for the re- 
mainder of the year, the southeasterly shift at night is 
confined to the early evening hours when the valley breeze 
is most active. If southerly winds tend to raise the dew 
point, it is evident that the difference between night and 
day figures should be greater in summer than in winter 
when the prevailing night wind direction is northwest 
instead of southeast. This explanation is not intended 
to convey the impression that a change in air mass 
accompanies the diurnal shift of wind. Indeed, this 
could not occur in every instance. Wind drift toward the 
northwest at night, however, does draw drainage air of 
comparatively high moisture content from extensive 
forests to the southeast, and this may in part account 
for the generally higher dew points associated with 
southerly winds. In the summer season, the evening 
valley breeze is particularly noticeable, and signals from 
this station frequently contain data for southerly surface 
winds, and low clouds moving from the northwest, 
which had been the surface direction until shortly after 
sunset. 


CONCLUSION 


The present study was prompted by a definite need for 
the information it affords, and which could not be found 
in any meteorological literature available at this station. 
It is not claimed that the results set forth are exact and 
complete, but the work has served to uncover the nature 
and approximate extent of diurnal dew point variations 
at this station. Further work along this line will be di- 
rected toward multiple correlation of dew point changes 
with various weather elements. 
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SOUTHEASTERLY WINDS OF THE SOUTHERN SAN JOAQUIN VALLEY, CALIF. 


By J. Guturiz 
(Weather Bureau office, Bakersfield, Calif., July 1934] 


The San Joaquin Valley embraces the southern section 
of the Great Valley of California. It is elongated on a 
northwest-southeast axis and terminates in a mountain- 
ous semicircle formed by the Sierra Nevada, Tehachapi 
and coast ranges. Because of prevailing westerlies and 
the valley contour, winds persist from the northwest 
with few exceptions throughout the year. Southeast 
winds represent an occasional interruption due to major 
disturbances of the atmosphere. Nocturnal breezes that 
spring up from northeast to southeast are not considered 

ere. 

Records for Bakersfield, which is situated near the foot 
of the San Joaquin Valley, show the following general 
characteristics for southeast winds: They average 6 
hours in duration and attain an average maximum 
velocity of 27 miles per hour; the highest recorded was 44 
miles per hour. Such a velocity is remarkable in view of 
the sheltered topography in this area. Southeasterlies 
here must blow down from the mountains. A low dust 
cloud near the foothills, 30 miles southeast of Bakers- 
field, signals the beginning of the wind. Gradually the 
dust cloud rolls northwestward up the valley in a broad 
stream. Tejon Field, at the point of onset, reports the 
highest velocities, the winds spreading out — and 
losing velocity as they move up the valley. They start 
blowing usually in the forenoon and reach a maximum 
velocity in the early afternoon. 

Because of the foehn nature of the above winds, tem- 
peratures rise rapidly during the day, except when heavy 
snow lies on the mountains. Snow retards the dynamic 
warming of air that moves down the slopes, as also does 
winter radiation if the wind occurs at night. Melting 
snow modifies the extreme dryness of the air. The 
average rise in temperature with southeast winds at 
Bakersfield was 32 degrees during the day, the extreme 
was 50 degrees. From a value of 81 percent ii. the early 
morning, relative humidity fell to 5 percent on one oc- 
casion. Such a marked change in temperature and rela- 
tive humidity could come only from the displacement of 
the surface air by air from a considerable height. The 
southeast wind blows most frequently in the winter and 
spring, and is associated with general atmospheric dis- 
turbances. It is usually accompanied by a steady falling 
of the barometer. 

Weather charts show that southeasters portend a shift 
from high- to low-pressure control for the San Joaquin 
Valley. They seem to originate from the following 
synoptic situations: 

‘ (1) A vigorous cyclone approaching the coast of Cali- 
ornia. 

(2) High-pressure overflow from a stagnating anticy- 
clone over the Great Basin. 

(3) Local low pressure that forms in the Great Valley 
due to relatively higher temperatures or other reasons. 

Of course the first two situations might interact and 
contribute about equally to produce a southeaster of 
unusual strength and duration. They are far from being 
mutually exclusive. 

Rain often follows under the first condition, and occurs 
principally after the wind has shifted to the west. Being 
essentially storm winds, the number of storms in a season 
determines the number of southeast winds. As a storm 
approaches from the west or northwest, the winds gain 


in velocity until arrival of the cold front and rain. At the 
first impact of these dry southeasters, the lowering clouds 
of the storm may be dispersed or ceilings forced to a high 
elevation. But with the arriving wi.d-shift line, ceilings 
again drop, and rain begins. The intermixing of the 
southeast winds with the moist storm winds breaks up 
the continuity of the storm front, producing spotted 
and often light rainfall. Some weak storms may be en- 
tirely checked by the blowing of too much wind from the 
southeast. This would partly explain why the warm 
front of a storm brings little or no rain to this section of 
California. It is a common phenomenon to have storms 
lose their intensity as they move down the San Joaquin 
Valley. Fresno which is north of Bakersfield receives 
about 9.82 inches of rain a year, while Bakersfield receives 
5.71 inches. 

The second condition of high-pressure overflow might 
occur without any well defined Low off the coast of Cali- 
fornia. When an anticyclone stagnates over the western 
plateau and builds up to its greatest intensity, it resembles 
a vast reservoir of air to be disposed of. The accumulated 
air mass is dammed by the Sierra Nevada, and a sharp 

adient develops over these mountains as a consequence. 
To the west, in the San Joaquin Valley, pressure con- 
tinues relatively low. Subsidence begins to take place, 
the air seeks lower levels and an outlet to the Great 
Valley or the ocean. Settling of the air might equalize 

adients at high levels but it intensifies them below. 
This calls for movement of air over the lower ranges or 
through mountain passes by overflow. These winds 
reach high velocities in mountain passes sloping down- 
ward to lowland valleys or coastal plains. Anticyclonic 
air restricted by the high Sierra, overflows the lower 
reaches of these mountains where they join the Tehachapi 
Range, and the overflowing air is deflected downward to 
the valley floor. 

In the lower San Joaquin Valley, the wind appears 
first at Tejon Field, which is located at the exact foot of 
the valley. From here it propagates northward, dimin- 
ishing as the valley widens out before it. Ordinarily 
this true overflow does not travel much beyond Bakers- 
field. It varies much in respect to turbulence, judging 
by the heights to which dust is carried. With a south- 
east dust storm, dust was reported as high as 4,000 feet 
by pilots on March 6, 1931, but during most of these 
storms, only shallow dust clouds were stirred up. Despite 
some turbulence the air was stable in the beginning, 
otherwise it could not have flowed down into the valley. 
That the air is of high altitude origin is amply shown by 
its foehn characteristics—its extreme dryness and trans- 

arency. When the surrounding mountains stand out 
in fine relief, old residents believe that it is a sign of rain. 
This condition may be followed by low dust clouds at 
the foot of the valley, rolling to the north or west. 
Simultaneously, fresh to strong velocities reported at 
Tejon Field indicate that the southeast blow has come 
to the surface. Although the wind blows toward Bakers- 
field with as much as 40 miles per hour velocity, it may 
take 3 hours to cover the intervening distance to that 
city. This fact tends to show that the air stream spreads 
out and mixes by turbulence with the old valley alr. 
Upon arrival at the more northerly station, velocities are 
usually diminished. 
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Some of the most violent of the continental overflows 
into the valley are caused by a stagnant Great Basin 
nich being wedged in between a cyclone lingering over 
the coast of southern California, and a companion or 
secondary cyclone over Arizona and New Mexico. In 
this case a high-pressure wedge extends down Nevada 
and the Sierra Mountains. Such a squeeze results in 
a forcing of air out of the nicH with spilling of air down 
to the lower San Joaquin Valley. The wind pours 
through convenient mountain passes or over the crests 
of low ranges. At the same time, Los Angeles might 
experience a Santa Ana type of wind, blowing from the 
northeast down to the sea. High pressure overflow 
winds are evidenced at nearby mountain stations by 


MONTHLY WEATHER REVIEW 295 


strong northeasterlies and these same winds are in evi- 
dence at nearby coast stations, often to high altitudes. 
On one occasion the anticyclonic circulation was apparent 
over California even at the 10,000-, 12,000-, and 14,000- 
foot levels. These same winds are veered when reaching 
the San Joaquin Valley and blow from the southeast. 
As the barometer falls steadily with the blowing of the 
southeast winds, the anticyclone gradually expends itself 
and disappears, following which, in winter, a new air 
mass overlies the lower valley and the usual condition of 
valley ground fog may be forestalled for some period. 

The third synoptic situation of low develop- 
ing locally in the Great Valley is attended by nearly the 
same phenomena as the approach of an ocean cyclone. 


IS LOW RELATIVE HUMIDITY A GOOD INDICATION OF PRECIPITATION WITHIN 
THE NEXT 48 HOURS? 


By A. R. Lone 
{Weather Bureau office, Memphis, Tenn., September 1934] 
(Abstract 4) 


A tabulation of 7,305 observations of 8 a. m. (seventy- 
fifth meridian time) relative humidity at Memphis, Tenn., 
during 1907-26, inclusive, classified by wind direction 
and season, and compared with the occurrence of pre- 
cipitation during the following 12-, 24-, 36-, and 48-hour 
periods, led to the following results (after the omission 
of cases with less than 10 observations): 

In all seasons, when the 8 a. m. humidity is from 51 to 
80 percent, the chances for precipitation within 36 hours 
or fess are very small, and remain small even up to 48 
hours; from 81 to 90 percent, the chances increase, but 


‘tion wi 


the highest probability is only 0.81 within 48 hours with 
an east wind: ; from 91 to 100 percent, the chances (which, 
of course, vary with wind direction) are considerably 
greater. 

These results do not bear out the contention sometimes 
made that low humidity is a good indication of precipita- 
tion within the next day or two; on the contrary, low 
humidity appears to be a good indication that precipita- 

if not occur within 48 hours. As a rule, the 
higher the humidity, the greater the chances that pre- 
cipitation will occur within 48 hours. 


AN UNUSUAL SNOWSTORM IN SOUTHEASTERN WEST VIRGINIA 


By W. J. Humpareys 
[Weather Bureau, Washington, September 1934] 


The storm in question was that of February 26, 1934. 
The phenomena mentioned were described to me early 
in the following September by Mr. A. M. Eppling and 
others, of Gap Mills, W. Va. Here the snow fell until 
about 27 inches deep, and then changed to rain, followed 
by a freeze, that covered the whole with a sheet of ice 1 
to 2 inches thick. A rare joy it was to boys with skates 
and sleds, but to stockmen a horror, for hundreds of sheep 
perished beneath it and neither cattle nor horses could 
cross it, even a short distance for feed or water, since at 
every step or attempted step the jagged edges of the 
broken crust cut their legs. 

Then as the landscape lay bleak and imprisoned came 
mysterious sounds —muffled rumbles as of distant thunder 


or far-off blasting, owing, as finally found, to the sudden 
ripping of long rifts in the dense, thick glaze. Some of 
these were 2 inches wide, half a mile, or more, in length 
and quite straight. 

Presumably it was a decrease in the temperature of the 
ice crust that caused it to become so strained that it 
finally broke; and a crack once started in this crust 
doubiless traveled with the high speed of the transverse 
elastic wave, producing as it went violent tremors and 
thereby a loud sound, muffled by the snow beneath, 
along its entire course. At any rate, owing to the ey 
done by this snow, the annoyance it caused, and the 
strange sounds it produced, the date of its occurrence is 
now one of the fixed points in the local chronology. 


! The complete original manuscript is on file at the central office of the Weather Bureau, Washington, D. C. 
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The following have been selected from among the titles 
of books recently received as representing > Bem most 
likely to be useful to Weather Bureau officials in their 
meteorological work and studies: 


Calvin, Ross. 

Sky determines; an interpretation of the Southwest. New 
ork. The Macmillan co. 1934. 354 p. front., plates. 
20% cm. Bibliography: p. 343-346. 

Cornish, Vaughan. 

Ocean waves and kindred geophysical phenomena, with 
photeersohe by the author and additional notes by Harold 
effreys. Cambridge [Eng.] The University soo 1934. 
163 p. front., 1 illus., plates, diagr. 22 cm. Bibliography: 
p. Xv. 


Piccard, August. 


Au-dessus des nuages; orné de 32 pages en héliogravure. 
Paris. B. Grasset [1933.] 269 p., incl. illus., facsim., 
front., plates, ports. 19% cm. At head of title: Auguste 
Piccard ... on cover: 17e édition. 


Poland. Institut météorologique. 
Etudes météorologiques et hydro hiques . . . Varso 
1924-1929. 28cm. Fasc. 1-6. 
Potsdam. Moteorologisch-magnetisches Observatorium, 


Tabellen der Intensitét der Sonnenstrahlung in Mittel. 
Europa. H. 1-12. 1930-1931. Potsdam. 1930-193). 
v.p. 33X20 cm. 


Salomon-Calvi, Wilhelm. 


Die permokarbonischen Eiszeiten. Mit 8 Figuren im Text, 
leipzig. Akademische Verlagsgesellschaft m.b.h. 1933, 
156 p. maps. 233% cm. 


Schubart, Ludwig. 
Praktische Orkankunde, mit Anweisungen zum Mandvrierep 
in Stirmen. Mit 111 Abbildungen im Text. Berlin. 


E. S. Mittler & Sohn. 1934. 143 p. incl. tables, diagrs., 
fold. maps. 26)¢cm. “‘Literaturverzeichnis’’: p. [141]-143, 


SOLAR OBSERVATIONS 


SOLAR AND SKY RADIATION MEASUREMENTS DURING 
AUGUST 1934 


By Invunc F. Hann, Assistant in Solar Radiation Investigations 


For a description of instruments employed and their. 


exposures, the reader is referred to the January 1932 
REvIEw, page 26. 

Table 1 shows that solar radiation intensities averaged 
above normal for August at Washington, close to normal 
at Madison, and below normal at Lincoln. 

Table 2 shows an excess in the total solar and sky 
radiation received on a horizontal surface at New York, 
Fresno, Pittsburgh, and New Orleans, and a deficiency at 
all other stations for which normals have been computed. 

Polar continental air masses were indicated on all days 
— turbidity measurements were made, as shown in 
table 3. 

Polarization measurements obtained at Washington on 
4 days give a mean of 58 percent with a maximum of 60 
percent on the 27th. At Madison, measurements on 11 
days give a mean of 47 P goes with a maximum of 58 
percent on the 28th. The values for Washington are 
above the August normals, while those for Madison are 
below normal. 


TaBLe 1.—Solar radiation intensities during August 1934 


(Gram-calories per minute per square centimeter of normal surface] 
WASHINGTON, D. C. 


Sun’s zenith distance 


8a.m.| 78.7° | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° | 78.7° | Noon 


Date 75th Air mass Local 
solar 
ome A.M P.M. time 

e 5.0 | 40 | 3.0 | 20 [11.0] 2.0 | 3.0 | 40 | 5.0 e 
cal | cal | cal | cal | cal | cal | cal | mm 
1 1. 10 21 
.69} .82) 1.10) 1.38) (1. 


MADISON, WIS. 


19. 


BLUE HILL METEOROLOGICAL OBSERVATORY OF HARVARD 
UNIVERSITY 


4 
‘ 


t= 

—. 23] —.05) —.06 ++. 
LINCOLN, NEBR. 
| 
Aug. 25.........| 5.16 0.68). 90} 1. 60} 34] 5.58 
Aug. 7.57} .85| 1.10) 1.27] 1.47] 1.24) 1.04) .76 6.02 

.72} .80] 1.09) 1.28) 1.02] .66| 58)...... 

+. 03] +. 01) +.01) +. 00) —. >. —. 04) —. 10) —. 10)...... 
11.8 
Aug. 0.83} 1.16 0.94] 0.68] 0. 

| 

| 
1 Extrapolated. 
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TABLE 2.—Average daily totals of solar radiation (direct + diffuse) received on a horizontal surface 


Week beginning— 


13. .------------------ 
13. .-.---------------- 
2. 


1 New normals being prepared. 


TaBLE 3.—Total, I,, and screened, 


Aug. 27.------------------- 


Avoust 1934 


July 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 


July 


i 


: 


iid dddddd iddd id 


Clouds and remarks 


Polariza- 
cent 


tion, per- 


Sky blue- 


Direction | Visibility 


Atmospheric conditions 


per 


Tempera- | Wind 


cal cal cal cal cal cal oe 
546 503 703 436 370 DO 541 |. 
367 604 424 403 463 
443 300} 647 478} 433 444 |. 
466 406 595 530 345 p 493 |. roth 
l. 361 461 594 457 376 i 464 | oie 
t. +50| +78 50 —25 
+134 —49| +42 7 |. | 
+1/ +24 13 +5 d 
n 
I, Briar Bry Bacon w 
mi. cal. | gr. cal. 
30| 0. 784 = 
38 
10 
46] 
1 
1 1976 
49! 1975 
9 1974 
.975 
62 988 
75 
1 978 
| 1977 
| 971 
‘971 
9 939 
. 957 846 .710 088 078 4| 
1978 847 085 : 3 
1726 036 088 16 
1757 648 O44 2B 
:970 801 063 3 
1236} 1.028 1855 085 3 
[245] 1.025 1857 4 
1.016 1827 ‘064 17 
1323! = 1824 1042 058 18 
1, 218 1. 078 070 P. 
L2is| 1. 10 1078 
1. 281 14 . 068 . 078 
1.26] 1. 14 ‘052 
1.328 1. . 052 . 078 
1.346 ae 23 . 038 . 078 
1.380} 1. 052 : 
1. 360 1. 7 065 
1.333] 1. 036 048 
1343] 032 046 
1.270] 1. 17 068 
1.259} 1. 17 ‘066 
1. 216 8 . 048 . 048 
1. 207 73 054 046 
1, 137 3 042 096 
1. 098 060 1094 
1.231} 1.020 .830 .077 069 .073 73.0 9.2 6|P. 
1.212] 1.021 ‘082 ‘066 074 73.0 9.1 6 
1.326] 1.077 ‘863 080 052 ‘066 79.0 10.3 12 
1.327| 1.079 ‘865 080 052 ‘066 79.0 10.3 12 
ness 
12 4 54.6 | Cumuli. to 
NW...... 20 58.2 Do. 
! 30 5 59.6 | Light haze. 
30 6 59.3 | Light to moderate haze. 
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TasLe 3.—Total, I,,, and screened, I,, I,, solar radiation intensity measurements, obtained during August 1934, and determinations of the 
atmospheric turbidity factor, 8, and water-vapor content, w=depth in millimeters, if prectpitated—Continued 


BLUE HILL METEOROLOGICAL OBSERVATORY OF HARVARD UNIVERSITY 


Tene 
1.94 1.94 
Date and hour angle Air mass In I, L, Bimer Bry-r Bueon w Air-mass type 
Percentage of solar 
constant 
Aug. 1, 1984 oe ee m gr.cal. | gr.cal. | gr. cal. mm 
45 04 141 0. 930 0.710 0.177 0.177 62.4 13.0 35.6 | Pc 
63 31 Lu 1. 104 0. 181 165 -173 68.5 9.9 13.0 
35 41 1,71 - 937 718 590 1 152 166 58.8 9.1 5.7 | Po 
Aug. 2, 1984 
44 42 1.61 1. 105 806 650 .110 095 102 69. 1 10.5 Nec 
49 5) 1.30 1. 198 . 854 679 103 095 099 73.8 10.3 13.0 | Tg aloft. 
53 44 1.24 1. 205 862 686 . 103 098 100 74.6 10.6 15.0 
66 33 1.09 1. 278 . 884 696 090 092 091 78.1 10.5 18.0 
65 27 1.10 1, 256 . 869 686 094 098 096 77.5 10.8 20.0 
Aug. 4, 1934 Nec 
2 1.18 1,121 826 662 169 134 69. 2 4.4 1.4] Te aloft. 
Aug. 6, 1934 
41 56 1.49 1.314 729 046 056 051 78.8 9.1 6.3) Pc 
42 39 1,48 1.310 - 901 71 038 047 042 80. 6 11.2 16.0 
Aug. 7, 1934 
45 17 1,40 1. 238 865 680 069 062 066 77.4 11.8 21.0} Pc 
Aug. 8, 1984 
BEE Denceccncccccccecsecsnsecccsycuscesesé 39 55 1. 56 . 959 - 700 555 148 .110 129 66.0 58.0 | Nec 
40 48 1.53 963 704 559 150 145 64.3 13.3 33.0 
54 44 1, 087 .774 610 122 .131 71.0 13.3 41.0 
Aug. 11, 1984 
2.80 895 670 532 065 068 63.0 15.6 49.0} Pc 
17 31 3. 30 882 670 - 535 061 052 056 61.9 15.2 37.0 
Aug. 17, 1984 
40 00 1.55 1.146 817 660 100 70. 2 9.7 8.0) Nec 
59 57 1.15 1, 250 -711 081 096 77.2 11.2 22.0 
53 18 1,25 1, 194 . 849 682 -121 118 .120 72.5 9.4 Nec 
2% 07 2.27 -915 . 670 560 . 108 143 57.2 8.8 4.1 
Aug. 18, 1934 
56 12 1, 21 1.185 850 680 130 .118 72.3 9.7 10.0 | 
60 10 1.15 L115 830 662 186 159 69. 2 10.3 15.0 
Aug. 21, 1934 
47 14 1.36 1.340 914 732 045 075 080 78.8 8.1 4.51 Po 
37 1,16 1, 385 964 067 071 069 79.9 6.9 3.4 
22 31 2.60 1. 100 652 . 048 051 -050 68.6 10.6 8.6 | Nec 
Aug. 22, 1934 
2:40 a. 43 51 14 1.024 603 .150 200 175 62.0 8.0 4.1] Nec 
Aug. 30, 1984 
3:09 a. 36 59 1.66 1. 290 . 929 . 738 - 055 . 040 . 048 77.5 9.7 7.5} Pe 
2:51 a... 1.59 1. 323 . 930 . 738 042 045 044 79.2 9.7 8.0 
1:65 a... 48 17 1.33 1. 358 - 954 . 753 . 054 O41 . 048 81.2 9.9 10.1 
3:59 p 23 16 2.10 1,353 978 021 028 77.3 6.2 21] Pc 
Aug. $1, 1934 
2 45 2. 08 1, 200 886 723 066 069 068 79.5 16.5 60 Pc 
36 34 1, 67 1.170 861 -lll -112 112 70.9 9.5 7.0 
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Acoust 1934 
Atmospheric conditions during solar radiation measurements 
Date and 
mefrom | Air tem- 
perature Cloudiness and remarks 
noon 
A 1924 bd OF 
1; 3:00 8..----- 22.2 8 5 | Few Ci, moderate hz. 
1: 0:53 @..----- 25.0 8 5| 1 Cu, moderate hz. 
1; 3:52 p------- 25.0 4|3Cu, 
23:38 a.------ 23.9 8-9 6 | Few 
¥ 2:30 8..----- 25. 0 8-9 6) Few Ci. 
2 2:06 @...---- 25. 0 8 6 
2 0:01 8.------ 1 Ci, Few Cu. 
:10 p.------ 
21.7 8 6 | Few Ci, Few Cu, moderate hz. 
6; 3:12 @...---- 15.0 9 4| Few Ci few Freu. 
; 3:08 &..----- 15.0 9 5-6 | 1 Freu. 
2:48 a..----- 19.4 8 Oclouds. 
8; 3:21 8...---- 20. 6 8 0 clouds. 
§; 3:13 a..----- 20. 6 0 clouds. 
8; 1:51 p.------ 26. 1 8 1 Cu. moderate hz. 
1; | P-.---- 19.4 8+ 6} 1 Acu. 
11; 5:20 p.----- 19.4 8+ 6; 1 Acu. 
17; 3:10 8...... 13.9 7 6 | Trace Freu. 
17; 0:34 @..---- 17.8 7 5 | O clouds. 
17; 1:45 p------ 20. 0 7 4} Oclouds. 
7; 4:27 p..---- 23, 2 5 | Oclouds. 
18, 1:17 8...--- 21.7 8 1] 3Ci. 
18; 0:30 p.----- 24.7 8 5} 2Ci, 2Cu. 
91; 2:20 16.1 9 6 | 1 Cist. 
21; 0:19 a... --- 17.8 9 6 | 2Ci, 1 Acu. 
91; 4:42 p.----- 22. 2 8+ 1 Ci, It. hz. 
22, 2:40 a....-- 19.4 8 few Freu; fumules over 
sky. 
30; 3:09 a_..--- 11.9 8 6 | Few Cu. 
30; 2:51 a.....- 13.1 9 3Cu. 
30; 1:55 a..---- 13.3 9 6} 3 Cu. 
30; 3:59 p.----- 16.9 4Cu 
$1; a....-- 10.6 8 6} 1Ciin E. 
$1; 3:10 a....-- 11.0 8 6/1 Ciin E. 
31; 0:07 p..---- 17.5 Y+ 1 | 10 Ci haze; trace Cu. 
31; 4:05 p-.---- 17.2 9 4] 4to 9 Ci, ill defined; hz. in N. 


POSITIONS AND AREAS OF SUN SPOTS 


{Communicated by Capt. J. F. Hell 
servatory. Data furnished by the 


Navy, Superintendent U. 8. Naval Ob- 
Naval Observatory in coo tion with 


Harvard ani Mount Wilson Observatories. The difference in longitude is measu 
from the central meridian, positive west. The north latitude is positive. Areas are 

for foreshortening and are expressed in millionths of the sun’s visible hemis- 
phere. The total area for each day includes spots and groups} 


Area | Total 


for Observatory 
Group day 


Aug. 10 
Aug. 13 


Aug. 13....| 12 
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POSITIONS AND AREAS OF SUN SPOTS—Continued 


Date Observatory 
A 2.5 198.9 +4 U. 8. Naval. 
ug. 14...- . 8. Na 
+27.0| 225.4 | —30.0 
Aug. 15....) 11 +11.5| 196.6) +40 Do. 
+39.5 | 2246) —30.0 
Aug. 16....| 13 +26.0} 196.4] Mount Wilson. 
+55.0 | 225.4 | —29.0 
Aug. 17...-| 13 +39.0} 196.4] +3.5 U. 8. Naval. 
+66.0 | 223.4 | —30.0 
Aug. 18....| 12 +19.0} 163.9 | —23.0 |.....---. Mount Wilson. 
+52.0| 196.9) +4.0 
+80.0 | 224.9 | —29.0 
Aug. 19....| 12 1 U. 8. Naval. 
Aug. 20....| 13 1 1 Do. 
Aug. 21....| 13 1 1 Do. 
Aug. 22._..] 13 1) 1 1 Do. 
Aug. 23. 13 1 1 Do. 
Aug, 24....| 13 1 1 Do. 
Aug. 25....] 11 Do. 
Aug. 26..../ 9 ! 1 1 Mount Wilson. 
Aug. 11 1 1 U.S. Na 
Aug. 28._..| 14 1) 1 1 Do. 
Aug. 29....| 11 1 Do. 
Aug. 20....| 10 Do. 
Aug. 31._..| 13 1 Do. 
1 No spots. 


Note.—Mean daily area for 30 days: 84. 


PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR 


AUGUST 1934 


(Dependent alone on observations at Zurich and its station at Arosa) 
Data furnished through the courtesy of Prof. W. Brunner, Eidgenossische Sternwarte, 


| Ba 


25 


Zurich, Switzerland] 

August 1934 August 1934 
48-4 

Mean for 29 days=8.5. 


a= Passage of an average-sized group through the central meridian. 


b= Passage of a large group or spot through the central meridian. 


c= New formation of a center of activity: E, on the eastern part of the sun’s disk; 


W, on the western 
Entrance 


t; M, in the central zone. 


center of activity on the east limb. 


| | 

ve 

0 

0 

Date | | pie in 

ar: 4 

Longi- | Lati- 6 || 26__- 0 

time | longi- 8 

Aug. 1.....| 11 50 7 
Aug. 6..... —75.0 Do. 
Aug. 7..... —61.0 Do. 
—49.0 201 Do. 
—36.9 335 |....-... 335 | Harvard. 

201 201 | Naval. 

Aug. —12.0 303 | Mount Wilson. 

+14.0 159 |........ 174 farge or average-sized 


Mean free-air temperatures and relative humidities for 


August are shown in table 1. 


From the few departures 


available, it is seen that temperatures averaged consider- 
ably above normal in the central part of the country. 
Free-air temperatures over the western plateau averaged 
higher than over adjacent low-lying regions up to at least 
5,000 meters. Free-air relative humidities averaged low- 
est over the middle Pacific coast and highest over the 


southeastern part of the country. 
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AEROLOGICAL OBSERVATIONS 


[Aerological Division, D. M. Little, in charge] 
By L. T. Samvets 


Resultant free-air winds for the month contained a pre. 
ponderance of southerly components over the southern 
part of the country. Elsewhere the resultant directions 
were close to normal. The largest deviations from the 
normal resultant free-air velocities occurred in the north 
central and northeastern sections of the country where 
they were greatly in excess of the normals. 


TaBLE 1.—Free-air temperatures and relative humidities obtained by airplanes during August 1934 


Altitude (meters) m.s.1. 
1,500 2,000 2,500 3,000 4,000 5,000 
Station 
ture ture ure ure ure t 
Mean} from |Meam| from |Meam! trom |Mean} trom |Mean| prom |Mean ure 
normal normal normal normal normal normal 
TEMPERATURE (°C.) 
Fort Crockett (Galveston), Tex.? # 
Kelly Field (San Antonio), Tex.? 
Maxwell Field (Montgomery), 

2.8 16.7 13.8 10.9 5.2 —0.5 
Mitchell Field (Hempstead, L.1.), 

SONY 23.0 22.4 17.2} -—0.4/ 14.2] -0.2!' 11.7 0.0 9.2; +0.2 —10 +0.2 
Omaha, Nebr.' (300 19.5 21.9 21.4] 43.6] 186] 43.8! 153) 43.7] 117! 43.5 4.5) +2.9] —2.2 +23 
Pear! Harbor, Territory of Hawaii 

24.1 22.0 15.3) 13.7] 402] 11.5] 40.4 8.7] -—0.2 27) —4.8 | —2.6 
8an Diego, Calif.4 (10 m)-..........- 18.8 16.8 22.8 +0.5 1 167] 13.2} 66] —0.5 05 -0.5 
Scott Field (Relleville), 20.3 24.0 17.0 9.8 2.5 —4.3 
Selfridge Field (Mount Clemens), 

Spokane, Wash.* (596 

Sunnyvale, Calif.? (6 m) 
Washington, D. C.? (2 m) 
Wright Field (Dayton), Ohio? 
(244 m) 11.4 8.6 2.7 —3.5 


Billings, Mont.! (1,090 

Cheyenne, Wyo.! (1,873 m)......... 

Fargo, N. Dak.! (274 

Fort Crockett (Galveston), Tex.? 

y 


Field (San Antonio), Tex.? 


GR 


Mitchel Field (Hempstead, L. 1.), 
N. (39 


Murfreesboro, Tenn.! (174 m)..-.-- 
Oklahoma City, Okla.! (391 m)-_.... 
Omaha, Nebr.! (300 
Pearl Harbor, Hawaii (5 m)--..... 


San Diego, Calif.4 (10 m 


Selfridge Field (Mount Clemens), 


Spokane, Wash. (596 m)_......-..- 
Sunnyvale, Calif.‘ (6 m) 
Washington, D. C.* (2 
Wright Field (Dayton), Ohio? 
(244 m) 


( 
Scott Field (Belleville), 111.2 (135 m)_ 
Seattle, Wash.‘ (8 


+8 76| +10 72 +8 66 +6 50 +6 43 +6 
—12 46| —12 48 -9 51 —6 58 +6 58 +5 
+1 63 49 —10 44 —4 45| +35 43 | 
+2 39 +h 45 +12 51 +16 56 +18 54 +18 
34 


Observations taken at 5 a. m., 75th meridian time, except along the Pacific coast and Hawaii, where they are taken at 5 a. m. local standard time. 


1 Weather Bureau. 


Army. 
3 June to November, inclusive, only. 


4 Navy. 
§ National Guard. 


* Surface and 500-meter level departures omitted because of difference in time of day between airplane observations and those of kites upon which the normals are based. 


SO ss" he 


| 300 At 
: 
eae 
su 
500 
1,0 
2, 
i 
4,0 
| 
1, 
~> 
; 
| 
| 
| 
| 
= | RELATIVE HUMIDITY (PERCENT) 
ax Fie Monts ery), 
Sc 86 +7 77 +7 72 +7 73 | 
722) ® 62} 48} —12 46 | 
84) +22 82 86 44 79 | 
. a 85 +8 90| +12 48 +6 35 | 
| 
a 
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TaBLE 2.—Free-air resultant winds (meters per second) based on pilot-balloon observations made near 7 a. m. (E. S. T.) during August 1934 


Aveust 1934 


BSF 


he 


[Wind from N=360°, E=90°, etc.] 
a. ville. ex yo. ex. ont. ville. 5 
Mex. (1,541) (300m) || (618m) (7'm) (182m) |} (1,873m) |} (192m) || (245m) |} (54m) || (762m) | (4m) (11 m) 
Altitude (m) 
m. 5. 5. g g a a a a 
356 | 1.4]} 2902] 69] 150] 188] 1.9]] 205] 261] 86] 011] 177] 1.31) 184] 47] 2001 107] 27 
232 | 2.2 168] 8.9 || 226] 4.2 3] 0.8|| 223) 210] 213| 5.4 
269 | 3.2|/ 202) 251] 167| 270| 4.7 300} 1.9]} 233] 208] 9.0|) 214] 3.6|| 117] 6.0 
275 3.8 271 4.0 162 | 7.8 281 4.7 288 5.4 195 | 6.2 278 2.6 205 2.5 119 4.9 
4,000....---------- 57 te 275 3.6 292} 6.0 158 5.6 283 | 8.6 292; 3.5 284 6.6 280 | 7.1 181 4.4 286 4.5 180 1.8 110 4.2 
ee 201 0.7 284 3.7 296 7.9 139 | 3.9 288 | 9.0 278 | 2.8 292 | 10.2 279) 8.3 164) 3.5 204) 5.2 177 1.8 110 3.7 
238} 277] 295] 114] 3.3]] 262|103]] 262] 4.2]} 283] 126 || 282] 11.0] 149] 3.51] 285] 7.0]] 166] 28 
190] 1.9|] 268] 288/101]! 3.4]] 280] 272] 6.5|| 201] 18.31] 277] 11.5) 133] 241) 278] 861] 156] 1.8|| 175] 11 
158] 3.3|| 238] 287] 79| 268 | 6.6 236 | 10.0 |} 74] 1.8|} 200] 48] 4.1 
Los An- || Medford, || Memphis, || New Or- || Oakland, oO Phoenix, || Salt Lake || Sault Ste. |) seattle, Washing- 
geles, Calif.||  Oreg. Tenn. Calif. | City, Okla.||_ Nebr Ariz. || City, Utah || ton, 
(217 m) (410 m) (83 m) (49 m) (8 m) m) (306 m) (338 m) (1,294 m) (198 m) (14 m) (10 m) 
qa a | =| 
als > wale FATS als 
111} 0.7]} 199] 182] 198] 2683] 1.2/1 181] 100] 0.9|| 104] 151] 18] 139] 3 0.5 
111] 254| 242] 7.8 234] 250] 191] 138] 14 237| 1.5|| 11| 307| 23 
63| 0.3 || 287| 1.4]| 254] 191] 3.3|] 327] 3:7]] 217] 213| 4.4|| 215| 0.8 279| 351| 295| 3.5 
313| 54] 260) 172] 3.2]) 313] 3.3]) 221| 7.71] 259] 5.71] 276| 153| 200| 5.3]| 342| 205| 5.1 
280| 2.4]| 137] 0.6]| 156] 274] 3.21] 216] 3.9]] 268| 6.3 || 286] 1.5|| 180| 3.3|| 204] 7.2|| 207| 22] 7.2 
217} 2.7|| 262} 121] 3.0]| 276) 4.7|| 202| 276] 7.3]| 209| 204) 264] 238] 84 
160} 3.5|| 216| 219] 1.0)) 94] 3.2 283| 9.0]] 158] 298|10.0|| 281| 10.1 
222| 7.11) 46] 3.7 114] 231) 266] 9.1]] 150| 3.6]} 265| 295|106]} 262) 611) 278| 10.8 
122| 2.5 240] 8&9 59] 28 4.5 || 7.6 269| 8.9 


RIVERS AND FLOODS 


By Ricamonp T. 
(River and Flood Division, Montrose W. Hayes, in charge] 


The floods which occurred at pase stations, on rivers 
where flood service is maintained by the Weather Bureau, 
were of minor consequence, as shown in the accompany- 
ing table of flood stages. However, more noteworthy 
floods occurred on several small streams where no flood 
service is maintained, as follows: 

Heavy rains fell in portions of northeastern Kentucky 
and adjoining portions of West Virginia on August 10, 
and caused the creeks there to overflow. Damage to 
the extent of $250,000 and the loss of two lives resulted 
from these overflows. 

Three floods occurred in Colorado, viz, in the Bear 
Creek Canyon, in the Mount Vernon Canyon, and in 
small streams near South Fork, Colo., causing the loss of 
six lives and more than $50,000 damage. 

There were 3 floods in Arizona, 1 near Duncan, 
Ariz., 1 at Miami, Ariz., and another near Wickenburg 
Ariz. The total damage was about $12,000. The flood 
near Duncan drove more than 25 families from their 
— and the one near Wickenburg caused the loss of 
one life. 

Most rivers in the United States were very low. Many 
low-water records were broken; a table of previous rec- 
ords that were exceeded in either July or August 1934 
is herewith. 

Besides the stations which broke their all-time low- 
water records, Sioux City (Iowa), Boonville, Hermann 


89155—34——3 


and St. Charles (Mo.), on the Missouri River, and 
Dubuque (Iowa), Hannibal and St. Louis (Mo.), and 
Grafton, Alton, and Chester (Ill.), on the Mississippi 
River, had lower stages than had previously been recorded 
in the month of August. Cairo, Ill., on the Ohio River, 
had the lowest August stage since 1894. 


Table of flood stages in August 1934 
[All dates in August unless otherwise specified] 


Above flood Crest 
Flood 
River and station stage 
From— | To— | Stage | Date 
ATLANTIC SLOPE DRAINAGE 
Rocky Mount, N. 
14 30 | Sept. 1 14.8 31 
9 10 12.3 
Santee: Rimini, 8. C 12 | 
30 31 13.6 31 
MISSISSIPPI SYSTEM 
Ohio Basin 
Gauley: Summersville, W. Va-.-.-..------ 10 17 17 11,0 17 
Arkansas Basin 
North Canadian: Yukon, Okla.......-- 7 27 28 8&4 2 
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Table of lowest stages in July and August 1934 


Avaust 1934 


Table of lowest stages in July and August 19384—Continued 


River and station Date | River and station Date 
== a= 13 3712 3 
8T. LAWRENCE DRAINAGE MISSISSIPPI SYSTEM—continued 
Years| Feet Feet Feet White Basin 
St. Marys: Fort Wayne, 3} 0.9] June 19, 1931 -6/ 25) O04] 5 Years| Feet Feet Feet 
8t. Joseph: Fort Wayne, Ind-....... 3] Aug. 26,1932] 4.4] 15 White 
Calico Rock, Ark.............-- 80 |—-1.2 | Sept. 3, 1913 9 
Lackawaxen: Hawley, Pa........... 26 -3 | Sept. 3, 1929 1/123 
Shenandoah: Riverton, 26 July 26, 1932 | 24 Arkansas Basin 
YSTEM Verdigris: Sageeyah, Okla_.......... 2.9] Sept. 10,1932; 28/20; 24] 19 
Upper Mississippi Basin Fort Gibson, 30; 5.0] Oct. 7.1931} 44/29] 40] 16 
m: Van Me une 28, 1933 
Bourbeuse: Me 18 -6 | Aug. 12, 1933 1 Isa, 30 |—0.6 Sept 23, 1931 ~0.7 27 —0.7 15 
‘ark, Mo......... 18 -5 | Aug. 27, 1933 1/17 -0; 10 7 \-1.9 Sept. 27, 1931 
Ppl: Morrilton, Ark.......-.---------| 7 |—8.0 . 3, 1932 |—3.2 30 |-3.8] 1 
Lansing, 22 | —.8| Aug. 31, 1933 30 Pine Bluff, 28 | 0.7 | Sept. 13, 1925 0.3) 24 
Prairie du Chien, Wis.._.......- 55 | —.5 | Nov. 18, 1933 |_.___- ----| —.9| 29 Red Basin 
Clinton, Iowa. 30; —.5 | Dec. 22, 1933 31 
ths’ 3 |-—1.4 | Dec. 16, 1933 31 Ouachita: Arkadelphia, 21 |—-1.4 Nov. 9,1931 |—-1.6 | 20 |-1.8] 21 
28} 0.8) Sept. 2,1929 0.5) 21 
Missouri Basin 
Republican: Concordia, Kans......- 11] Oct. 5,19392/ .5/31| .2] 2 Lower Mississippi Basin 
Big Lake Outlet: Manila, Ark-...-. 2.4] Sept. 17, 1982 
19| 1.5] Feb. 22,1918 |_....- St. Francis: 
Topeka, Kans 30} 17] Oct. 12,1922 11] 1.6} July 23,1982] 13123] 13] 2 
Grand: Mo 9} 17] July 20,1926; 15 1.3] 10 20 | 28) Nov. 11,1931 
Ohio Basin GULF OF MEXICO DRAINAGE 
West Fork: Weston, W. 31} —.4]| Oct. 7,1933 | —.6 | 10 ---- Neches 31 Oct. | 2 
| Aug. | |20| La| i Colorado: Marble Falls, 26 |—1.7 | Sept. 30, 1931 | 
Whitewater: Brookville, Ind......-- 16| 0.9| Sept. 11,1933 | 0.3 | 26 Rio Grande: Riogrande, Tex._.....- 22; 1.7] Apr. 18,1932] 1.4 1.4] 30 
amc es} 1 GULF OF CALIFORNIA DRAINAGE 
qua, _ Green: Green River, Wyo 19] 1.0] July 19,1931] .9 | 20 
Tippecanoe City, Ohio........-- 11 |—1.4 | Aug. 23,1932 |—1.5 | 31 
ain oO ty NEAT ll 0.2 Sept. 6, 1925 0.0 26 0.0 8 San Juan: Farmington, . Mex..-.. 22 1.0 July 31, 1918 —1.8 4 
07/3 1913| 02/26) o2| 4 
Bluffton, In 
La Fayette, Ind 20} Jan. 14,1931 06|28| 06| 1 Columbia Basin 
Vincennes, Ind 17 |—0.2 | Jan. 23,1931 |-0.8| 1 Middle Fork: Eula, 11} 1.2) Sept. 4, 1931 |... 27 
Black: Leeper, Mo 13] 1.7] Aug. 29,1983 | 20] 12] 10 Willamette: Salem, Oreg............ | 39 |-3.7 | Sept. 5, 1931 —3.9| 2 


WEATHER OF THE ATLANTIC AND PACIFIC OCEANS, AUGUST 1934 


[The Marine Division, W. F. McDonald, in charge] 
NORTH ATLANTIC OCEAN 
By H. C. Hunter 


Atmospheric pressure——The pressure averaged less 
than normal over most of the ocean north of the fiftieth 
parallel of latitude; the station at Reykjavik, Iceland, 
computed almost one-fifth of an inch less than normal. 
From the fiftieth parallel southward, there was nearly 
everywhere a slight excess. 


During the last days 


pressure prevailed over much 


of Au 


st, comparatively high 
the North Atlantic and 


adjacent land areas. The highest reading yet received 
was noted on the forenoon of the 31st, when the Dutch 
motorship Rotterdam, near latitude 38° N., longitude 37° 
W., recorded 30.56 inches. The lowest reading during 
the month, 28.76 inches, was made on the American 
steamship Capulin, at 3 a. m. of the 18th, near 58° N., 


28° W. 


TABLE 1.—Averages, 
sure (sea level) at s 
and its shores, August 1984 


rtures, and extremes of atmospheric 
stations 


for the North Atlantic Ocean 


Average | Depar- 
Stations pressure ture Highest | Date | Lowest | Date 
Inches Inch Inches Inches 
Julianehaab, Greenland. 29.93 | 23,24 29. 49 7 
Reykjavik, iceland........- 29.63}  —018| 29.96 7| 29.06 B 
Lerwick, Shetland Islands-.- 29. 69 -.11 30. 11 26 29. 26 22 
Valencia, Ireland. .........- 29. 88 —. 04 30.17 14 29. 51 B 
Lisbon, Portugal-._.....--- 30. 06 +. 04 30. 23 31 29.90} 15,16 
30. 09 +. 06 30. 16 19 30. 01 16 
pO Se ee 30. 26 +. 06 30. 46 31 30. 06 2 
Belle Isle, Newfoundland--- 29. 84 —.05 30. 24 29 29. 36 4 
Halifax, Nova Scotia. 30. 04 +. 03 30. 34 9 29. 72 5 
30. 03 +. 04 30. 44 31 29. 72 
jE eed 30. 05 +. 05 30. 26 31 29. 84 2 
Bermuda. 30. 14 .00 30. 30 3 29. 92 30 
Turks Island. d 30. 03 -—.01 30. 10 3 29. 95 30 
Key 30. 02 +. 04 30. 15 19 29. 89 2 
New Orleans-..........--..- 30. 03 +. 05 30. 16 19 29. 89 14 


NotE.—All data based ona. m. observations only, with departures compiled from best 
available normals related to time of observation, except Hatteras, Key West, Nantucket, 


and New Orleans, which are 24-hour 
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Cyclones and gales.—The first fortnight was without a.y 
important gale. Beginning on the 15th, however, there 
were many reports of high winds from the vicinity of the 
fortieth meridian eastward to about the longitude of 
western Ireland, but always above the forty-fifth parallel. 

Over a period of many days, pressure remained low in 
the general vicinity of Hudson Strait, and a succession of 
cyclones passed thence eastward. The lowest pressures 
observed occurred during the night of the 17th—18th, ap- 
proximately 700 miles west of the northern tip of Ireland; 
two steamships noted pressures below 28.80 inches, each 
estimating the highest wind force as whole gale (force 10). 

Even stronger winds were noted to the southeastward 
between noon and midnight of the 19th, close to the 
fiftieth parallel and between the twentieth and fifteenth 
meridians. Two German vessels, Bockenheim and Bre- 
men, estimated the force as 12 (the only cases of such 
force observed during the month in North Atlantic wa- 
ters), and the American steamship West Eldara as 11. 

The British steamship Langleeford encountered gigan- 
tic waves on the 17th, the vessel then being near mid- 
ocean, bound from Montreal to Eastham, England. The 
steering apparatus was disabled for a time, and some of 
the crew suffered injuries. 

After the 21st, conditions were less disturbed near the 
steamship lanes, save from the 24th to 27th, when another 
well-developed cyclone moved from near Newfoundland 
to the waters northwest of the British Isles. Late on the 
24th the West Eldara again reported force 11, this time 
when about 450 miles to east-northeastward of Cape Race. 
The following day, winds not quite so intense were en- 
countered by two vessels considerably farther to east- 
ward, a short distance south of 50° latitude, near the 
thirty-fourth meridian, but the pressure readings this day 
were below 28.90 inches. (See chart IX.) 
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Storm in Gulf of Mexico.—As had been the case during 
July, no storm of consequence was encountered any con- 
siderable distance south of the Tropic of Cancer over 
Atlantic waters. There was, however, a Low in the Gulf 
of Mexico which showed notable features in spite of being 
usually of no more than moderate intensity. Evidences 
of its development were first noted on the 24th, the posi- 
tion being in the eastern Gulf. Reports secured the next 
day indicated some gain of aes and advance toward 
the west-northwest. (See chart IX.) Early on the 27th 
a radio report from the Italian steamship Clara indicated 
hurricane wind (force 12) from the southwest, a short 
distance southeast of Port Arthur, Tex. 

After closely approaching the northern part of the 
Texas coast, on the 28th, the storm center turned south- 
ward, and finally, on the 31st, moved inland over Mexico 
between the Rio Grande and Tampico. The strength of 
this storm was not remarkable for an August storm in 
the Gulf, save as indicated by the one radio report 
mentioned. 

A more detailed account of this storm will appear in 
the September issue of the Revizw. 

Trans-Atlantic flight —Two Canadian fliers, James Ayl- 
ing and Leonard Reid, left Wasaga Beach, Ontario, 
about sunrise on August 8 and landed near London, 
England, at 5:07 p. m., Greenwich time, the 9th, their 
trip requiring 31 hours, 7 minutes. Chart VIII presents 
the situation attending the first part of this flight. 

Fog.—As usual, there was less fog in —— than dur- 
ing the preceding month, although more than is normal 
for the month in mid-ocean areas and to westward. 
The 5° square 45° to 50° N., 45° to 50° W. experienced 
fog on 20 days; while the waters bordering New England 
and Nova Scotia had 16 days with fog. 

To eastward of the thirtieth meridian there was, in 
general, less fog than normal for August. 
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OCEAN GALES AND STORMS, AUGUST 1934 
Position at time of Direc- | Direction | Direc- 
Voyage lowest barometer Time of Low- | tion of tion of | Direction 
Vessel Gale lowest Gale be- wind wind | and high- 
began | barom- | ended | ,..| when | at time of | when | est force of 
eter gale gale wind 
From— To— eter began ended 
NORTH ATLANTIC 
OCEAN 
Inches 
lo, Br. 8. 8.....- Bristol....... Bermuda....| 5003. N.| 8 50 W. | Aug. 5p,Aug.1) Aug. 1 | 29.23 | SSW...) SW, 7 SW....| SSW, 
Quaker City, Am. 8. 8..| Halifax.....-..| London. ..... 14915 N. | 41 26 W. | Aug. 15 | 6a,15....| Aug. 15 | 20.67 | SSE... SSE, ey aoe: OU ee 
Argosy, Am. 8. 8........ Copenhagen Baltimore....| 54 05 N.| 37 20 W. |...do..._| 8p, 15...) Aug. 16 /#29.27 | ESE...) SW 
Heddernheim, Ger. 8. 8..| Antwerp...-.- Montreal....| 53 21 31 19 W. |...do..__| Mdt, 15_|...do.___| 29.61 | SSW-_- SSW, 8....| W....-- 
Bockenheim, Ger. 8. Rotterdam...| 46 50 N.| 35 20 W. | Aug. 16 | 10p. 16..) Aug. 18 | 29.62) S8.....- 8,8 NW, 
Swansea. ...- Montreal....| 53 50 23 10 W. | Aug. 17 | 7p, 29.34 | 8....... wsw, 
Cameronia, Br. 8. 8..... Boston....... 53 19 N. | 29 25 W. |...do....| 28.78 | SW....| W, 10 WNW.| SW, 10.--- 
Capulin, Am. 8. 8....... Dundee......) Boston....... 57 40 N.} 28 20 W. 3a, 28.76 | SE..... N 
Badjestan, Br. 8. S...... Montreal....| 58 50 N. | 20 29 W. | Aug. 18 | 4p, 29.00 | SSE___| 8,8 
Statendam, Du. 8. S...- New York... Rotterdam..-.| 46 17 N.| 38 20 W. |...do._._] 8p, 29.51 | NE_...| NNE, 8...] NNE, 10.. 
Duivendrecht, Du. M.8.| New Orleans.| 47 N.| 25 50 W. |...do____| 9a, 19_...| Aug. 19 | 20.30 SSW, 10__.| NNW. NNW, 10. 
Washington, Am. 8. Cobh.......- New York...| 50 02 N.| 26 00 W. | Aug. 19 9a, Aug. 20 | 29.40 | S, 8.......| W....- N, 10_-._-- 
Bockenheim, Ger. 8. Tampa....... Rotterdam...| 49 20 N.| 19 25 W. 3p, 19...| Aug. 19 | 29.23 | NW, 12...| NW, 12._. 
Bremen, Ger. S. S....... Cherbourg...| New York... 49 49 16 30 W. 5p, 19..-| Aug. 20 | 29.29 | SW_...| SW wsw.-.- WNW, 12. 
West Eldara, Am. 8. 8..| Rotterdam...| Boston....... 50 47 N.| 18 00 W. 6p, 20.16 | 8....... NW, ll... 
Dakotian, Br. 8. New York..-.| 50 23 N.| 15 50 W. |...do...-| 6p, 29.29 | SW....| SW, 9.....) NW, 9. 
West Harshaw, Am. 8.8_| New Or .| Liv ~---| 50 48 N.| 13 50 W. |...do...-| 8p, 20.46 | 8...... 8 WNW.]/ W, 
Boston City, Br. 8. Fowe , Eng- | Philadelphia.| 49 55 N.| 10 06 W. |...do.---| Mat, 29.64 | SSW_..| WSW, W___.- SW, 10... 
and. 
A Steuben, | New York-...| 53 12 N.! 13 18 W. | Aug. 20 2a, 29.11 | ESE...| NNW, 10.) SW....| NNW, 10. 
Volendam, Du. 8. 8..... 50 48 N.| 18 01 W. |_..do.___| 3a, Aug. 21 | 29.38 | W..--- SW, 8.....| W..-.. SW, 8....- 
Dominica, Br. 8. 8.....- Antigua...... Montserrat. 16 42 N. | 62 14 W. | Aug. 21 | 6p, 29.84 | SE._.-- E,7 SSE...| SE, 7..... 
West Eldara, Am. 8S. 8_.| Rotterdam...| Boston....... 48 50 N.| 42 12 W. | Aug. 24 /| 7p, 24...) Aug. 25 | 29.18 | ENE_- NW...| NNW, 11. 
Paris, Fr. 8. 8_ Havre New York._-| 49 22 N.| 34 43 W. | Aug. 25 | 10a, 25__/...do_.__| 28.89 | NW-___| W,6 WNW.| NW, 9.--- 
Boston City, Br. 8. nee. Eng- | -| 49 39 N. | 33 38 W. |...do._._| 3p, 25...) Aug. 26 | 28.88 | 
Black Tern, Am. 8. 8... Rotterdam...| New York...| 49 24N.| 21 53 W. Aug. 26 | Ip, 26...) Aug. 27 | 29.41 | SW..-. 
Dirigo, Am. 8, 8......-- Port Arthur..| New Orleans-| 28 36 N. | 92 20 W. |_..do.___| 6p,26....| Aug. 26 | 20.54 | SE_.--- SSE... SE, 9 etd: 
Sapinero, Am. 8. 8....-- Tampico--.... Galveston....| 26 09 N.| 96 05 W. | Aug. 29 | 3p, 20...) Aug. 29 | 29.78 | NW... hk 
ton, Am. 8. 8...--. peto, | New York...) 29 52 N.| 68 18 W. | Aug. 31 | 8a, 30.__| Aug. 31 | 29.88 | | 
enez. 
NORTH PACIFIC 
OCEAN 
Hanover, Am. 8, 8...... Los Angeles. Aug. 3/ 2p,Aug.4) Aug. 5 29.55 | NE.-.-.-| E, ENE, 7.-- 
Maru, Jap. Yokohama...| Honolulu... Aug. 18 | 9p, 18...| Aug. 19 | 29.15 | NE.-...| SE, 8....... 
Kiyo Maru, Jap. 8. S....| T .-| Los Angeles... Aug. 19 | 10p, 19._|...do.__.| 29.31 | WNW.| WNW, 7..| WNW_| WNW, 10. 
Kwansai Maru, Jap.| Yokohams_.| -.... do....-- ...do....| 8p, 19..| Aug. 28.99 | W....- 8W, 7... W..- 
California, Am. 8. S_.... Balboa......- San Diego..._ Aug. 20 | 4p, 20.._|...do.___| 29.84 | N.....- NNE, 2...| N N, 7 
Baldwin, Am. | Seattle.......' Aug. 22 | 1a, 23...| Aug. 22 | 29.97 | SSW...| W, 4 
1 Position approximate. 1 Barometer uncorrected. 


NORTH PACIFIC OCEAN, AUGUST 1934 


By E. Hurp 


Atmospheric pressure.—Average pressures for the Am- 
erican Pacific coastal region and adjacent islands were 
above normal in August 1934. The departures ranged 
between +.05 at San Francisco and +.17 at Kodiak. 


Abnormall 


high average pressures for the month were 


also recorded at the Nansei and Ogasawara Islands, in 
Asiatic waters. Pressures below normal were indicated 


at Manila, Guam, and Midway Island. 


The Aleutian cyclone appeared as a comparatively 
shallow development over the Bering Sea. Anticyclonic 
conditions were strongly marked over most of the eastern 
half of the North Pacific. 
very little high-pressure movement occurred south of the 


40th parallel. 


In the extreme western Pacific 


TABLE 1.— Averages, departures, and extremes of atmospheric pressure 
at sea level, North Pacifie Ocean, August 1934 at selected stations 


Depar- 
Stations Highest} Date 
normal 
Inches | Inch | Inches Inches 
Point Barrow 30.06 | +0.17 | 30.46 21} 20.64 30 
Dutch Harbor -| 20.05} +.09] 30.30 9] 29.40 2 
8t. Paul. 29.90} +.12] 30.26 10; 29.40 30 
_ ----| 30.03} +.17 30.26 28 | 29.68 30 
30.12] +.10; 30.39 20} 29.70 1 
30.09 | +.09 30.30 7| 29.87 2 
29.97 | +.05 30.08 5| 29.77 18 
29.90; +.06] 30.00 20] 29.82 30 
30. 01 30.11 29.89 31 
30.03 | —.05 | 30.24 5| 29.74 2 
29. 81 —.01 | 29.90 26 | 29.70 2 
29. 7! —.04 29.88 27 | 29.68 6,7 
29. 85 28 29.61 8 
29. +.10 | 29.96 15 | 28.76 6 
29.89} +.13]| 30.06 7| 29.48 17 
30. 22 1| 29.48 24 


Note.—Data based on 1 daily observation only, except those for Juneau, Tatoosh 
Island, San Francisco, and Honolulu, which are based on 2 observations. 
normals related to time of observation. 


are computed from best available 
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Cyclones and gales.—Quiet summer weather prevailed 
over most of the North Pacific Ocean throughout August. 
The few extra-tropical cyclones of the month ran mostly 
in high latitudes and were of a mild type. Only 1 high- 
latitude gale was reported; that was of force 8 and was 
experienced at some distance southeast of the Peninsula 


of Alaska on the 22d. 


Typhoons.—The situation with respect to typhoons 
this month is rather obscure, but it is evident that two or 
three tropical storms occurred in the southwestern 
North Pacific, in addition to that mentioned in Father 
Doucette’s accompanying paper as appearing in the South 
China Sea. 

The Tokyo weather charts show two typhoons as 
forming simultaneously on the 1st of August—one near 
Yap; the other over the southern Marianas. In connec- 
tion with the easternmost of these storm centers, there is 
the report of the American S. S. Hanover that an east 
gale of force 7, barometer 29.55 inches, was experienced 
on the 4th near 23° N., 141° E. In their northward 
movement, these centers ee to have coalesced on the 
5th to the southeastward of the Nansei Islands. On the 
6th the resultant wyEies crossed the Nanseis, where an 
observation from Naha gave an east wind of force 8 and 
a barometer reading of 28.76 inches. On the 7th and 8th 
the center moved westward, then northward across the 
Yellow Sea, accompanied by gales of at least force 9, as 
indicated by the Tokyo maps, and by a pressure fall to 
28.50 inches, on the 7th, in 29° N., 125° E. On the 
10th or 11th the typhoon was last observed as a shallow 
depression in the Japan Sea. 

A cyclonic development that lay southeast, then east, 
of Honshu, Japan, on the 18th and 19th, caused stormy 
weather between the island and approximately longitude 
160° E. Gales of force 10 were reported by ships on both 
days, and on the 19th a barometer fall to 28.99 inches was 
recorded near 40° N., 150° E. This storm appears to 
have been first experienced as a well developed cyclone 
on the 16th, near 25° N., 153° E., whence it progressed 
northward and on the 21st crossed the Kuril Islands into 
the Okhotsk Sea. 

fog eee American coast 1 day with fog was 
reported off i i 


wer California; 8 days, off California; 
and 5 a off Oregon and Washington. During the 
night of the 9th the British S. S. Northholm ran aground 


in dense fog near Ocean Falls, British Columbia, but was 
refloated, with slight damage, on the 10th. The great 
fog belt of the month lay mostly north of the 40th 
ee to the westward of the 150th meridian of west 
ongitude, with 10 percent to 30 percent or more of days 
of occurrence. The area of maximum frequency lay be- 
tween the Kuril Islands and 170° E. 

_ As an evidence of the possibilities of fogginess attend- 
ing trans-Pacific passages this month, it is of some 
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interest to cite the following notations: The American 
S. S. Potter ran in mostly dense fog from the 3d to the 
8th, between 43° N., 167° E., and 45° N., 157° W. The 
Danish M. 8. Anna Maersk peperted dense fog from the 
8th to the 14th, between 43° N., 166° W., and 38° N., 
150° E. The American S. S. President Jefferson en- 
countered fog daily from the 8th, near 53° N., 157° W., 
until the 16th when near the east coast of central Japan. 


TYPHOONS IN THE FAR EAST, AUGUST 1934 
F. Dovcerts, J. 
(Chief, Meteorological Division, Philippine Island Weather Bureau] 


Three typhoons occurred in the Pacific Ocean, and one 
in the Gulf of Tong King, during August 1934. 

On July 30 and 31, a depression or typhoon passed 
south of Guam on a NW. course and was Located August 
1 near longitude 140° E., latitude 14° N. Moving 
WNW. for two days, it changed its direction August 3 
(longitude 130° E., latitude 16° 30’ N.) to the NW. It 
was thought that the center was near longitude 126° 30’ 
E., latitude 18° N. on August 5. No trace of the 
typhoon could be found the next day because of the 
proximity of the larger typhoon which followed it across 
the Pacific. 

From longitude 149° E., latitude 16° N., a typhoon 
moved, August 1 and 2, NW. to longitude 145° E., 
latitude 17° 30’ N. The next two days it moved W., 
changing to a NW. course on August 4 at longitude 
139° E., latitude 17° 30’ N. August 6 found it at longi- 
tude 131° E., latitude 22° N., and the next day at longi- 
tude 128° E., latitude 28° N., close to and NNE. of Naha. 
It =o to recurve at longitude 123° 30’ E., latitude 30° 
30’ N., August 8, taking a northerly course and then 
inclining to the NE., crossing Korea August 10. On 
August 11 it was almost across the Sea of Japan, and 
on August 12 it was in the Pacific Ocean close to longi- 
tude 145° E., latitude 41° N., moving E. 

A depression appeared on August 24, 6 a. m. close to 
the southern coast of Hainan. It moved NW. and the 
next day found it a well-developed typhoon very close 
to and west of Phulien. It continued on its NW. course, 
but no trace of it was found on the weather map of the 
next day. 

The 8S. S. Bengalen, en route from San Francisco to 
Manila, passed close to and south of a typhoon located, 
from the observations taken on board, at longitude 
153° E., latitude 25° N., August 16th, and at longitude 
155° E., latitude 26° N., August 17. The lowest reading 
of the barometer, made 9 p. m., August 16, was 739.8 
millimeters (29.13 inches). At the present writing, d 
for determining the origin and entire course of this 
typhoon are not available, 
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In the following table are given for the various sections of the climatol 


by the several headings. 


MONTHLY WEATHER REVIEW 


CLIMATOLOGICAL TABLES 
CONDENSED CLIMATOLOGICAL SUMMARY 
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ical service of the Weather Bureau 
the monthly average temperature and total rainfall; the stations reporting the highest and lowest temperatures, 
with dates of occurrence; the stations reporting the greatest and least total precipitation; and other data as indicated 


The mean temperature for each section, the highest and lowest temperatures, the average precipitation, and 
the greatest and least monthly amounts are found by using all trustworthy records available. iid 
The mean departures from normal temperatures and precipitation are based only on records from stations that 
have 10 or more years of observations. Of course, the number of such records is smaller than the total number of 


stations. 
Condensed climatological summary of temperature and precipitation by sections, August 1934 
{For description of tables and charts, see Review, January, p. 37] 
Temperature Precipitation 
J 
Secti 58 Monthly extremes 58 Greatest monthly Least monthly 
F Station =y| 3 Station 3 Station Station 
oF. °F. a A In. In. In. In. 
4 80.9 | +1.2]} 104 6 | 2 59 23 || 6.01 | +1.48 | 13.62 | 1.36 
80.1 | +.1] 5 stations.........._. 116 | 111] Fort Valley......... 42) +.8 8.70 | 02 
84.8 | +5.0 116 48 30 || 275 | —.75 | St. Francis.......... 7. 43 12 
73.2} +.8 Greenland Ranch_-_| 121 18 | 30} 217 .11] +.02 | 2.29 | 103 stations._........ 00 
69.4 | +4.1 | 3 stations 4 25 |] 1.59 | —.37 | 2stations............ 6.53 | Boulder... .......... 
81.4 .0 64 30 || 5.40 | —1.62 | Belle 12.41 | 1.27 
80.8 | +1.4 55 29 || 5.14 | —.02 | Brunswick.-........ 12.30 | 1.55 
68.9 | +2.5 | Cambridge.......... 110 15 123 —.40 Ranger | 1.11 11 stations........_.. 00 
tation 
75.4 | +1.5 | La 113 9 | Mount Carroll__.._. 33 | 125 13.79 | +.43 9.45 | 
74.2 | +1.0) Collegeville. ........ 107 9 | 4 stations............ 40 3 || 4.68 | +1.29 | 10.35 | Mount Vernon..-... L4 
73.4 | +1.5 | Keokuk no. 116 9 33 29 || 2.84] —.72 | 7.21 } 66 
83.6 | +6.2 | Phillipsburg. 117 6 40 25 1.32 | —1.85 | Coffeyville.......... 5. 52 | T 
76.6 | +1.0 104 12 46 30 4.76 | +1.04 | 10.84 | Cold 1.61 
Louisiana._..........- 83.3 | +1.5 | 2 stations............ 108 8 63 30 || 5.44) +.37 ta 14. 97 00 
Maryland-Delaware-_.| 72.1 | —1.1 | Keedysville, Md_...| 97 14 32 30 |} 4.99 | +.67 | Cecilton, 11.50 | Annapolis, 2. 50 
65.2 | —1.4 5 103 9 23 | 6.70 | Ann 74 
66.0 | —1.2| Pipest 104 4 25 28 || 2.07 | —1.08 | 5.31 | Red Lake Falls____- .57 
M 83.1 | +2.5| Austin 107 8 59 30 |} 3.91 | —.40} Bay St. Louis.....--] 11.02 | Stoneville__ 
80.6 | +4.4 115 9 41 25 || 3.90] —.04] Greenville_.........| 10.47 | Appleton City_..__- 
66.6 | +1.9 3 109 3 24 .33| —.82| Conway’s 00 | 8 00 
76.4 } +3.5} 15 5 | Weeping 35 24 || 1.67 | —1.15 | 4. @ Gentes: 222205 .% 
74.3 | +4.1 | Logandale........... 117 13 Canyes Creek} 28 20 || 2.22 | 5 stations........... 
anch. 
New 64.7 | —2.1]| 3 93 10 30 31 || 2.36 | —1.53 | Westfield, Mass.....| 5.90 | Lakeport, N. 
New Jersey..........- 69.8 | 100 10 33 30 || 3.61 | —1.14| Bridgeton..........- 1.40 
ew Mexico.......... 73.3 2.7 | Nara Visa........... lll ll 31 28 || 2.57 | +.10]| 8.06 | Pennington. 19 
Net Wet 65.3 | —2.0 8 26 30 |} 2.38 | —1.42 46 
North 76.9} +1.1 4 44 29 || 5.63) +.10 1.2 
North 67.4 | +1.2 17 25} —.89 06 
71.9) +.4 9 35 30 4.20) +.87 1.12 
87.0 | +5.8 1 50 25 || 2.57] —.44 05 
67.2 | +1.8 125 24 14 —.17 .00 
68.6) —1.4 110 30 30 || 4.94} +.77 1.27 
South 79.9} +1.1 14 53 31 || 5.02] —.68 -83 
South 72.1 | +1.7 4 28 241} 1.32) —.99 00 
Tennessee. 79.3 | +2.8 7 51 30 || 4.85} +.80 48 
85.2 | +2.4 13 53 | 124 1.27] —1.17 00 
72.9 | +3.3 1] 32 1 —.06 
74.1) +.1 14 39 23 || 4.43} +.08 1.20 
Woot 67.1 | +1.2 15 32; .54] —.22 3.67 | 00 
West 71.6 .0 9 | 35 | 129 || 5.37 | +1.35 9.28 | 1, 56 
Wisconsin ...........- 65.8 | —1.5 9 | Long 25 28 || 2.76 | —.41 | Stevens Point_...._. 4.91 | 66 
Wyoming. -........... 65.6 | +1.9 | Colony..............| 107 3 | Lake Yellowstone._.| 21 21 || .68| —.43] Pine 2.47 | 08 
Alaska 54.4 | —1.7 | Wrangell_........... 92] 2stations........... 26| 110 || 2.35| —.41 | Perseverance Camp.| 6.70 | 
76.4 | +1.6 | 3 stations..........., 94 Kanalohuluhulu....| 49 26 || 3.79 | —3.34 | Puu Kukui (upper)-_} 15.00 | 2 stations_.......---- 
Pusrte Riso.......... 78.8 | —.2| Guayama...........} 95 20 | Guineo Reservoir...| 51 10 || 7.18 | —.05 | Maricao............. 18.30 | 1.40 
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(Compiled by Annie E. Small] 
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TaBLE 1.—Climatological data for Weather Bureau stati 
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5 
=| 
In. | In. 
. 94) 30. 02)-+-0. 06 
88} 30. 
. 90} 30. 02} +. 04 Age, 
. 58} 30.01) +. 04 
. 10} 30. 04) +. 06 
. 89} 30. 03) +-. 04 
02} 30. 03} +. 04 
00} 30. 03) +-. 04 
. 86} 30. 03) +-. 04 
---| 30.03} +. 04 
94] 30. 04) +. 05 
93] 30.03} +-. 05 
. 12} 30. 05} +. 06) 
. 70} 30. 03} +. 03 
95) 30. 04)...._. 
. 64} 30. 03) +-. 02 2 
. 93} 30. 05} +. 05) 
69} 30. 
. 19} 30. 04) +. 04 
. 99} 30. 04) +. 04 
01) 30. 
. 84) 30. 
91) 30. 03} +. 02 
92} 30. 04) +. 03 
. 02} 30. 
. 32} 30. 06} +-. 04 
. 96) 30. 06} +-. 06 
. 91} 30. 05} +-. 04 
30. 03} +. 02 
8} 30. 06) +. 04 a 
24] 30. 06] +. 04 
30.0 
04] 30.05} +. 05 
65] 30. 04] +. 03 
99] 30. 06} +. 06 
02} 30. 07} +. 06 
68} 30.05} +-. 04 
85] 30. 04) +. 03 
99] 30. 06} +-. 05) 
03} 30. 08} +-. 07 : 
00} 30. 02) +. 04 
03] 30. 06} +. 04 
03} 30. 06} +. 06 
02) 30. 
85] 30. 06) + 
67} 30. 06) + 
79} 30. 08} + 
01] 30. 05}. 
99} 30. 05) 
0} 30. 05) + ms 
98) 30.04) + 
82} 30. 06) + 
65; 30. 03} + 
77| 30. 03) + : 
30. 03) + 
73} 29.99) + 
62] 29.94) — 
48] 29.94) — 
62} 29.99) + 
34] 29. 97]... 
88} 29. 94)___ 
29.99) + 
42) 29. 95)... 
28} 29.97) + 
94) 30.00) + : 
29.99) 
47| 29.99) + 
29. 95' +-. 
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TaBLe 2.—Data furnished by the Canadian Meteorological Service, August 1934 
Pressure Temperature of the air Precipitation 
Altitude 
se Station | Sea level 
mean n e 
Stations sea level, || reduced | reduced | PePar- — — Mean | Mean : eb Total 
| | tom, | trom | | | | Lowest Teal 
m 
hours hours normal || min.+2 | normal n 
Feet In. In. In. oF, oF, oF: °F. me, oF, In. In. In, 
San ney, Cape Breton Island---........-- 48 29. 92 29. 97 +0. 02 65.6 +2.3 75.6 55.7 83 48 1.44 —2.18 .0 
ON ee 88 29. 76 29. 86 —.10 63.9 +.3 71.3 56. 5 78 49 1.65 —2.70 .0 
Fremnah OS aa eee 65 29. 90 29. 97 . 00 60. 6 +.4 69.0 52.1 76 44 - 99 — 2.63 .0 
Charlottetown, Prince Edward Island - - - 38 29. 80 29. 84 —.10 65.1 +.8 72.2 58.0 79 51 4.55 +.81 .0 
Chatham, New 28 29. 83 29. 86 —.07 6L.3 —1.9 71.6 50.9 85 38 4.31 +. 27 -0 
Father Point, Quebec--.-..-....-..--.----- 20 29. 87 29. 89 —.02 55.9 +.3 63.9 48.0 80 39 2.14 —. 8 0 
296 29. 66 29. 98 +. 05 62.2 —.9 70. 4 53.9 82 44 4.73 +. 90 
236 29. 74 30. 00 +. 04 64.9 +.1 76.2 53.6 90 42 1. 22 —1.81 .0 
285 29.70 30. 00 +. 02 65.3 —17 73.6 57.0 85 44 1, 26 .0 
379 29. 62 30. 01 +.02 65.5 —.6 75.5 55.5 89 45 1.01 —1.75 .0 
White River, BND aeceicncsmjeewcbe 1, 244 28. 67 29. 97 +.01 §4.1 —2.3 69.3 38.9 86 24 2.01 —-120 .0 
688 29. 32 30. 00 +. 02 62.8 —.7 72.7 52.8 89 38 2.00 —.72 .0 
644 29. 26 29. 97 +. 01 59.1 —.4 68. 4 49.8 87 36 2.72 —. 03 .0 
Winnipeg, 760 29. 13 29. 95 +. 01 62. 4 —-10 73.7 51.0 92 34 3. 28 +. 61 .0 
Minnedosa, Manitoba. --- 1, 690 28.17 29. 96 +. 02 60. 2 +.8 73.7 46. 6 92 32 1.55 —. 55 
Qu’Appelle, Saskatchewan 2,115 27.72 29. 94 +.01 60.9 —.6 76. 2 45.6 95 27 1, 26 —.38 0 
Swift Current, Saskatchewan 2, 392 27. 45 29. 94 +.01 63.6 —.4 80.1 47.1 99 29 47 —1,44 -0 
Medicine Hat, Alberta--.........-.------ 2, 365 27.48 29. 92 .00 66.9 +1.2 81.2 52.6 99 36 . 87 —.80 0 
3, 540 26. 36 29. 98 +.07 60. 6 +1.2 74.7 46. 5 90 37 1.38 —.76 .0 
4, 521 25. 52 30. 03 +.12 58.1 +1.8 75.1 41.1 85 32 —2.18 .0 
Prince Albert, 1, 450 28. 45 30. 01 +. 09 59.8 +.9 47.9 90 30 . 76 —1,39 
Battleford, Saskatchewan --------..------- 1, 592 28. 27 29. 99 +. 08 60.6 —2.0 74.7 46.4 94 29 7.05 +4. 69 T 
2, 150 27. 74 29. 99 +. 07 58.4 —.4 71.3 45.5 88 28 1.72 -.41 .0 
Kamloops, British Columbia_-........-.-- 1, 262 28.75 30. 02 +. 11 68.7 +.1 84.4 53. 1 99 46 27 —.82 .0 
Victoria, British 230 29. 81 30. 06 +. 05 60.5 +18 67.9 53. 1 81 50 65 +. 05 .0 
151 30. 00 30. 16 +. 06 80.3 +.7 85.8 74.9 88 70 8.74 +2. 66 
Race, 99 
Sydney, —— Breton Island 48 
Halifax, Nova Scotia__........ 88 
Yarmouth, Nova Scotia............. 65 
Charlottetown, Prince Edward Island__- 38 
Chatham, New 23 
Father Point, Quebec....-..........-.-.- 20 
296 
187 
Wiunipeg, Manitoba_..........-........- 760 29. 11 29. 92 —.01 66.0 .0 78.9 53.2 92 40 1.77 —1.31 0 
Cc 3, 540 26. 28 29. 89 —.01 61.3 +.7 75.3 47.3 36 2. 22 —.46 0 
ince t, Saskatchewan......._.___- 1,450 28. 37 29. 92 01 6 1.7 74.9 §2.3 91 -. 0 
Edmonton, Alberta 2 ee oe ees. 2, 150 27. 64 29. 88 —.02 59.8 —.8 71.2 48.4 90 38 2.97 —.06 0 
Kamloops, British 1, 262 28.67} 29.93) —.01 69.3 +.8 83. 8 54.8 104 42 —.67 
151 30. 00 30. 16 +. 02 78.9 +.2 84.6 73.3 91 70 9. 03 +4. 59 
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SEVERE LOCAL STORMS, AUGUST 1934 


[Compiled by Mary O. Souder] 
vere local storms that occurred during the month. A revised list of tornadoes will appear in the 
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Report of the Chief of Bureau] 
Place Date | Time Loss| Character of storm Remarks 
pa’ Authori 
(yards) |°flife| Jestroyed 
Broken Bow, Nebr-............. 1 | 7:20 p. m.. 1§ $5,000 | Wind and hail__-__| No details. --| Official, U. 8. Weather 
Merrill, Wis., vicinity of....... 1 25,000 | Heavy hail..._.._. Considerable damage to growing crops, especially Do. 
grain; property loss, $25,000. 
Brown, Kewaunee, and Mani- 2/9a.m. 25, 000 do. Hailstones as large as golf balls in vicinity of Green Do. 
towoc Counties, Wis. Bay and West de Pere; windows broken; glass 
roofs dam crop loss not estima 
Cleveland, Ohio................ 2 | 10:02a. m.- 2 Thundersquall....| Many trees uprooted; wires and cables blown Do. 
7:10 p.m. Seance 2 persons drowned while fishing; 3 others 
Orangeburg County, 8. 2p. m..... 1,320 | Crop $1,000; damage to buildings and pecan Do. 
Flint and southeastern Michi- 4p. m.... 11 | 2,000,000 | Wind, rain, and t prek mos hardest hit; 15 minutes after storm Do. 
gan. began cars were stalled without power and auto- 
mobiles were disabled; factories were idle and 
mi 
Madonna, Md 2] 6p. m..... 100 Tornado.......... acres of Do. 
corn y age ge pa miles long. 
Toledo, Ohio, and vicinity~---- 2 | 6:10-6:16 Sanaderetaces a mostly to growing crops; amount not Do. 
p. m. an es 
Hickory Point, Md..-.-.-....- 2] 10a. m..-. 17 --| Waterspout and | 8 persons injured and 10 houses wrecked along the " 
tornado. water front; at least 20 small boats were sunk or 
blown ashore, some rowboats and canoes being 
lifted - tad, in the air and wrecked against trees; 
Dunkirk, N. Y. south 2, 500 | Electrical... ...... 2 barns ~ being struck by lightning--_- Do. 
Hamburg, N. Y....------------ 2 ~ 3, 000 j..... do-............-| Barn and 2 sheds struck by lightning and burned. Do. 
2 15, 000 | Property damaged; path 2 miles Do. 
63, 000 | Wind and hail___.| Property damage, $60,000; crop loss, Do. 
crop; path 5 miles long. 
crop; path 8 miles long. 
east portion. 
Tallula, and vicinity. 10, 000 |.....do. lame extensive damage to corn; Do, 
pat miles lo 
County, Ill., central 4,000 | damaged over a path 15 miles Do. 
rtion 
averly (near), 2 loss to crops and property; path 15 Do. 
miles long 
St. Joseph County, 2 1 Damage mostly to buildings; loss to crops; woman Do. 
pasty oye in Juno Lake when her boat was upset 
y the storm. 
St. Joseph County, Ind......-- 2 12 50, 000 | Severe hail_..._._- This storm occurred about one-half hour after the Do. 
storm mentioned above. Hail fell to a depth of 
2 to 3 inches and destroyed 75 to 90 percent of 
roofs of buildings damaged; path 12 miles 
ong. 
down; porches torn from several houses; damage 
not estimated. 
Lindale, 3 | 12:30 a. m 3,000 | Tornado. Dwelling with contents and outbuildings demol- Do. 
ished; silo blown down: family of 4injured; much 
corn and other crops leveled. 
to Cherryvale and 3 | 67 p.m gl Wind, electrical_..| Old Mill Building demolished with damage of Do. 
Dennis, Kans, $8,000; hundreds of telephone and power line 
poles blown down; amount of damage not esti- 
mated; house and barn near Mound Valley 
struck by lightning and burned 
ington, 
Anderson, 8 4 | 6:30 p. m__ 12 10,000 | Pro y damage $9,000; crop loss Do. 
Macon and ecmanait Ga....| 4 2 lectrica]......... In Thomaston, 15 miles west of Macon, woman Do. 
was killed about 3 p. m. while hoeing in a flower 
garden; in Macon man killed by lightning pre- 
ceding a severe thunderstorm at 5:30 p. m. 
Hopkins, Mo., west of......--.- 4 12 Heavy hail-_....... = e of trees, shrubs and corn cut off and shingle Do. 
oofs damaged; path 10 miles long; loss not 
an 
Hennepin County, Minn--.--- Thundersquall | Trees uprooted; overhead wire systems disrupted; Do. 
and heavy rain. buildings unroofed or otherwise damaged; small 
damage from lightning. 
Putnam County, 8 | 5:45 p. Wind and hail. broken; gardens and grow- Do. 
ng fie amaged. 
Pittsburgh, 9) A.m._.... 150, 000 Electrical, heavy mane mattress factory destroyed; much damage Do. 
om fi 
9 | 2:30-8 a.m 25, 000 | Heavy rain. Damage interruption of transit and Do. 
communication facilities. 
Belcher-Hosston, La......----- 9 | 1-2p. m__. 110 9,300 | Thundersqua)) __..| Small houses blown down; property damage $3,300; Do. 
loss to crops $5,000, and to timber $1,000; minor 
damage to wires; path 10 miles long. 
Morrison and Starbuck, Colo., 9 | 2p. m..... 16 6 Heavy rain and | A wall of water which swept Bear Creek Canyon Do. 
and vicinity. hail as a result of heavy rain in O’Brien and Sawmill 
Gulches, dam: bridges and highways and 
the deat 6 persons; of damage 
not estimated; hail damage negligible. 
1 Miles instead of yards, 
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SEVERE LOCAL STORMS, AUGUST 1934—Continued 
Width lass Value of 
Place Date Time of path | shite Character of storm Remarks Authority 

(yards) yed 

Timberville and Broadway, 9/3-5p.m...) 144-2 /...... 260, 000 | Hail.............. Affected district grows fruit extensively; $250,000 | Official, U. 8. Weather 

Va., and vicinity. ~~ apples and peaches; prop- Bureau. 
erty damage 

10,000 | 2 persons injured; property damaged. Do. 

Glenwood, Ark., and vicinity... Houses unroofed; windows broken. Do. 

Highland County, 12,500 | Wind and heavy | Damage to crops, buildings, trees, land, etc.; Do. 

hail. total damage over the State during this period 

Merriman, Kans., and vicinity. 11 | 5:30 p. Tornado... On the Van estate chicken house demolished; one Do. 
side of barn was carried away and the structure 
moved on its foundation; 50 cherry trees up- 
rooted; on Mission Hill Acres several small 
buildings damaged; shed demolished and lawn 

i furniture destroyed 
Bancroft, Kans., and vicinity_. Wind, rain, and | Several barns blown down or wrecked; concrete Do. 
hail. bridge south of Bancroft washed out by flood 
waters; several inches of rain fell in short time; 
mee of corrugated iron roof of barn demolish 
y wind and scattered for nearly a mile; much 
damage to —_ orchard; large barn and con- 
tents struck by lightning and burned. 

Dodge City, Electrical _.......- Man injured by lightning while driving his car-... Do. 

Hamburg and Dunkirk, 5,500 | Thunderstorm_._.| In Hamburg, barn and 2 sheds struck by lightning Do. 
and burned; 2 barns south of Dunkirk burned; 
ferryboat on Lake Chautauqua grounded. 

Springranch, Nebr ....-.------- Hailstones from the size of marbles to hen eggs-. Do. 

St. and Callaway Coun- 6,000 | Property damaged; trees Do. 

ties, Mo. 

Nemaha, Jackson, Atchison, | 12-13 | 11 p. m-1 OR Be. e 30,000 | Wind and hail....| Many barns, silos and small buildings blown Do. 

and Jefferson Counties, Kans. m. on fruit trees damaged; hail 6 inches deep in 
Jackson County; path 25 miles long. 

Buffalo, N. ¥ 13 |. 2,500 | Thunderstorm House struck by lightning and burned Do. 

Sutherland, Nebr-------------- 16 | 8:35-9 p.m. 20, 000 1 person injured; considerable property damaged; Do. 
trees uprooted; basements flooded. 

16 |_. 35,000 | Dakota Granite Works with all equipment and 4 Do. 
carloads of finished products destroyed with loss 
of $30,000; barn struck by lightning and burned. 

Hazen (near), Ark....-.-------- 17 500 | Heavy Loss to rice Do. 

St. Croix County, Wis---.------ 18 | 6a. m..-.- fy iets 30,000 | Thundersquall.__.| Barns, silos and buildings demolished or damaged; Do. 
trees uprooted; path 15 miles long. 

Minnesota, almost entire State. 18 | 2:30-8:30 3] 1,271,000 | Thundersquall | 3 persons injured; damage from wind $100,000 to Do. 

p. m. and hail. — and $611,000 to property; hailstones re- 
ed on the ground for 24 hours causing dam- 
age of $560,000; poultry, small stock and wild 
game rished. This storm one of the most 
severe in this State. 
Minnesota to west-central 18 | 7:30-9 p.m_j_......._. 1 700,000 | Tornadic winds...| Loss heavy in Pepin, Buffalo, Trempealeau, and Do. 
counties tward in La Crosse Counties in the west-central portion 
Wisco of the State and in Marathon, Langlade, and 
Shawano in the northeastern; $200,000 
in city of Wausau alone; man killed when the 
wind overturned his wagon. 

South Dakota, entire State__... Dust High winds caused severe dust storm with greatly Do. 
a visibility; practically all cooperative 

ers commented on this storm. 

Akron, Colo., south Tornado. ........- Roof and walls of 3 rooms of farmhouse carried Do. 
away, occupants uninjured; barn destroyed 
automobile inside slightly damaged; 3 small 
— blown away and no trace of them 

Platte City and Weston, Mo., 18 880 57,000 1 Wind. .... cin In Platte City 25 barns and other farm buildings Do. 

and vicinity. destroyed; in Weston property loss $35,000 and 
damage to an orchard 2,000; 2 persons injured. 

Westcliffe, Colo......---------- de ce MER Reopens (lela 12,000 | Electrical and hail.| 7 horses killed by lightning; considerable loss to Do. 
crops. 

Aberdeen (near), Miss--------- 19-20 |_..do mks -| Electrical. .....- Barn con 80 tons of hay burned after being Do. 
struck by lightning. 

20 |...do in Creek caused loss to crops and prop- Do. 

South Fork, Colo---..--------- Heavy rain resulted in the death of a man when Do. 
his automobile was carried off a narrow bridge 
by a wall of water. 

Memphis, Tenn., eastern sec- 6,000 | Water in streets; basements Do. 

Scott City, Kans., south of-.... 22 15 ROD, Wes... nic-s--<25 Large barn and smaller buildings blown down; oil Do. 
rig damaged; path 10 miles long. 

1] Damage to growi ng crops; path 5 miles Do. 

22 2 Electrical... -....- Man and boy killed when a lightning bolt a 
tree; no property damage. 

Memphis, Tenn..-........-.--.- 23; P.m do. Lightning struck a street car on Main Street; none Do. 

of 13 passengers injured, fire department ex- 
fingaiched the blaze; man standing near win- 
dow in his home injured by lightning. 
Chattanooga, Tenn-.-..-.......-- 25 | 4:15 - 5:30 Thunderstorm | 2.12 inches of rain fell; basements in business sec- Do. 
p. m. and excessive tion flooded; cars stranded; telephone and elec- 
rain. — — interrupted; amount of damage not 
estima 

San Francisco, Calif...........- 26 Thunderstorm....| Chimney of house struck by lightning; man Do. 
shocked while working on his radio 

Globe-Miami, Ariz-_..... 27 2 20,000 | Electrical, rain | Stores and homes d ; woman dro Do. 

and flood. when the car in which she was riding became 


stalled in flood waters; light killed a man at 
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SEVERE LOCAL STORMS, AUGUST 1934—Continued 
Place Character of storm Remarks Authority 
Salt Lake City, Utah.......... Electrical. .......- 6 houses in widely separated parts of the city | Official, U.S. Weather 
Creston-Hi Nebr 30 Hailsten damaged 
Valentine, 30 | 3:30p.m-.) 15, 000 Hail to depth of remained unmelted on Do. 
the ground in spots for 24 hours; ot totally 
destroyed; poultry killed; wild birds killed or 
crippled; most severe hailstorm of record in this 
community. 
Fremont, Nebr. 30 2 injured; no details Do. 
Trego County, | = ee 30 Tornado and hail.| Damage to barns and small buildings; 2 persons Do. 
injured; path 8 miles long. 
SEVERE LOCAL JULY 1934 (SUPPLEMENTARY TABLE) 
Cumberland (near), Md_--..... ¥ Electrical-_-.......- Barn and contents struck by lightning and burned_ Do. 
Kitzmiller, Deer Park, Acci- 22 Heavy hail_....... Considerable damage re . ens Do. 
dent, and Swallow Falls, Md. roofs damaged, and windows broken. 
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